“GENERAL LIBRARY, 
UNIV. OF MICH. 
aii APR 27 1906 
a 





aa — 














~ 
































> 
{Entered at the Post Office of New York, N. ¥., a8 Recond Class Matter. Copyright, 106, by Munn & Co.) 


Vol. XCIV.—No. 17. NEW YORK, APRIL 28, 1906, 10 CENTS 4 COPx 


os SS AN 























From a mezzotint by EB. Fisher, after the Mason Chamberlin portrait. 
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EARTHQUAKE-PROOF CONSTRUCTION. 

In the presence of the awful tragedy which has in- 
volved the wiping out of the capital city of the Pacific 
coast by earthquake and fire, it may seem like a trifling 
with terms to suggest that, in the rebuilding of San 
Francisco, it would be possible to render the new city 
earthquake-proof. In the broadest application of the 
term, such reconstruction would, of course, be im- 
possible; but after a calm review of such facts as have 
come to hand regarding the behavior of the various 
types of construction which have passed through the 
ordeal, there ure certain data which indicate that it 
will be within the power of the engineer and architect 
to build a second San Francisco, which, if called upon 
to do so, could pass through such another seismic 
disturbance without being completely overturned, or 
utterly ravaged by fire. 

The most hopeful promise for the future is found 
in the admirable manner in which the stee! skeleton 
of the modern steel-and-masonry building has passed 
through the terrific shock and wrenching of the earth- 
quake. Although this result has been a matter of 
surpriee to the average layman, it is not so to the 
engineer. Modern structural steel is possessed of such 
elasticity and toughness, that it will submit to the 
most severe and complicated stresses before it can 
be brought to the point of rupture. Evidence of this 
may be seen in the case of ships which have been in 
violent collision, or have been battered for weeks to- 
gether on a rocky coast, and yet, after temporary 
patching up, have been brought into drydock for re- 
pair, and ultimately restored to first-class condition. 
Steel cars, which had been bent out of all semblance of 
their former shape in heavy freight wrecks, have been 
hauled to the shops and straightened out, to be again 
put In useful service. So with the skeleton frame of 
a steeland-masonry building. If it has been properly 
designed, and if due attention has been given to the 
riveted connections at the intersection of the various 
menibers,*it will stand an astonishing amount of 
rough usame ‘Before total collapse occurs. Accord- 
ing to informatio# at present available, it would seem 
that im ‘bnildings of this type at San Francisco, the 
wreckage directly. due to thé earthquake was confined 
to the ing, and, in some cases, throwing down, 
of the. or stone facades with ‘which the buildings 
were cevered in. Probaly*also, 4t will be found that 
the interior partitions and the floors have, in many 
cases, suffered a similar fate. The loss of the walls, 
or paneling, was due to the fact that they were not 
homogeneous with the steel frame, but were merely 
attached to it by methods which were never intended 
to resist the enormous inertia stresses that were set 
up when the whole building was rocked by the earth- 
quake. Evidently, if this disruption of the wails is 
to be prevented, they must either be bonded in more 
completely with the steel frame, or better yet, they 
must be made homogeneous or monolithic with the 
frame. 

Now the last-named conditions are ideally present 
in the new form of concrete-steel or armored-concrete 
construction, which has made such rapid strides of 
late years in structures of the larger and more im- 
portant class. As the results of most elaborate en- 
gineering tests, concrete steel has been proved to 
possess in the highest degrees those qualities of elas- 
ticity, toughness, and homogeneous strength which, 
when combined in a monolithic mass, present a struc- 
ture as nearly earthquake-proof as our _ present 
methods and materials can make it. Similarly, and 
in even greater degree, the buildings of lesser height 
may be rendered proof against overturning or seri- 
ous rupture; for the bending and shearing moments 
introduced by the sudden lateral movements of the 
earth decrease with the decrease of height. 

It will be urged, however, that the earthquake was, 
after all, only the remote cause of the destruction of 
San Francisco, which is to be attributed immediately 
to the rupture of the water mains and the breaking 
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out of simultaneous fires throughout the shaken dis- 
trict. But, on the other hand, it should be noted that 
if the buildings of the new city, and particularly those 
in the business portion of it, be built exclusively of 


armored concrete, with doors and windows of metal 
or fireproof wood construction, the initial fires would 
find so little that was combustible to feed upon, that 
the chances of a general conflagration would be very 


Moreover, the ability of the Fire Department 
with such outbreaks would be greatly 
an elaborate provision of an independent 
of extra large capacity, at the top of 
It may be taken for granted that no 
system of underground water mains will be able to 
withstand an earthquake shock of this magnitude. 
Therefore, all measures that are devised for the future 
protection of the city should include as an indispensa- 
ble feature the provision of an independent water 
supply for each building. If the new city be built of 
absolutely fireproof construction, this system of local 
water supply should prove equal to any emergency. 
As regards the residential and suburban districts of 
San Francisco, which as we write are being steadily 
swallowed up by the ever-increasing circle of con- 
flagration, it would be advisable, for similar reasons, 
to build the hotels, apartment houses, and more pre- 
tentious private residences of reinforced concrete. 
This could be done for the same, and possibly less, cost 
than if they were rebuilt in stone or brick (to build 
them in wood, after the present experience, would be 
simply suicidal). There is nothing in the nature of 
concrete construction to prevent the incorporation in 
such buildings of ample decorative and architectural 
effects. As regards the more modest suburban homes 
and cottages of the remoter suburbs, the question of 
buiiding even these of concrete or concrete-steel will 
be well worthy of consideration by the municipal 
authorities. The relative cost of wooden and concrete 
cottages and villas is, of course, determined largely 
by local conditions, and depends upon the cost of ce- 
ment and the availability of sufficient supplies cf sand, 
and stone suitable for crushing. Here, in the East, 
where lumber is more costly than on the Pacific slope, 
it has been found that in suburban homes the in- 
creased cost of concrete construction runs about 15 or 


remote. 
to cope local 
assisted by 
fire-service tank, 


every building. 


20 per cent. On the Pacific coast, where lumber is 
cheaper, the difference would be greater; but should 
it be decided to rebuild San Francisco on the lines 
suggested, the enormous market for cement that would 


be thus afforded, would probably result in a competi- 
tion that would lead to a considerable lowering of the 
price. 

In any case, it is sincerely hoped that before be- 
ginning the reconstruction of San Francisco, the 
municipal authorities will lay it down as an indispen- 
sable condition, that the city must be built with special 
provision for the recurrence, in their most violent 
form, of seismic disturbances. First among the build- 
ing restrictions to be improved should be one pro- 
hibiting, at least,in the business sections of the city, 
any but the most approved fireproof construction. 


->-o-s> 


SUBWAY VENTILATION BY AIR VALVES. 

The very thorough investigation which the Chief 
Engineer of the Rapid Transit Commission has been 
making of the problem of ventilation of the Subway 
has resulted in his recommendation that a series of 
louvers, or automatic veutilating valves, be installed 
in the roof of the Subway. Contrary to the popular 
impression, based upon last summer's extreme discom- 
fort, it has been established beyond a doubt that the 
“stuffiness” of the Subway is not due to a lack of 
purity in the air, which is about as good as that on 
the street surface, but to the most uncomfortable heat 
which is developed during the sultry season. This 
heat cannot be reduced to any “appreciable extent by 
the movement of the trains, for the reason that there 
tis a constant and considerable outflow of heat from 
the motors of the trains themselves; and this is so 
great that the limited exchange of air between the 
Subway and the surface which now goes on is quite 
inadequate to cope with it. The Chief Engineer, Mr. 
Rice, has stated to the Commission that to improve 
materially the cenditions, the air must be renewed 
more frequently than at present throughout the whole 
Subway, and at the same time, recourse must be had 
to some method of cooling it. It is recommended that 
provision be made for exhausting the air at points 
midway between the stations, thereby causing an in- 
flow of air through the station openings. By this 
means the freshest air would be found always at the 
stations, and the iron dust thrown off from the brakes 
would, much of it, be drawn into the interior and out 
through the exhaust openings there provided. 

The proposed automatic valves, which would be lo- 
cated in the roof of the Subway, would depend for 
their operation upon the movement of the trains. The 
greater density of the air in front of a moving train 
will cause the valve to open automatically, emitting 
the hot air, and as soon as a train has passed a given 
valve, the latter will close of itself. The experiments 
which have been carried on between Columbus Circle 
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and the 66th Street station prove that approximately 
20,000 feet of air per minute is discharged through 
100 square feet of louvers during the hours of maxi- 
mum train movement; while from 1 A. M. to 5 A. M., 
when very few trains are running, only about 5,006 
cubic feet per minute is discharged. It is suggested 
that while, during the busy hours, the train action 
would be sufficient for ventilation, supplementary 
means should be provided for introducing fresh air 
during the night time, when the train action is infre. 
quent. For this purpose it is suggested that fans be 
installed to operate during the night season, and re 
place the heated air by the colder air from the outside, 
It is proposed to install fourteen valve and fan cham: 
bers between Brooklyn Bridge and Columbus Cirele, 
and to make them of sufficiently large capacity to serve 
as exits in case of emergency. 
eH 
THE “KEARSARGE” DISASTER. 

The lamentable disaster which occurred on the bat- 
tleship “Kearsarge,” at the close of target practice, as 
the result of which seven officers and men were im- 
mediately killed, and others are not expected to sur- 
vive, occurred on the anniversary of a similar acci- 
dent, which resulted in the loss of thirty lives, on the 
battleship “Missouri”; and, strange to say, it occurred 
under very similar conditions. It will be remembered 
that during target practice on the “Missouri,” when 
the breech of a 12-inch gun was opened, there occurred 
what is known as a “fire-back”; that is to say, the 
remaining gases in the bore swept back into the turret, 
ignited, and set on fire some powder which was in the 
hoist behind the gun. The burning mass fell down 
to the handling room, where it ignited other powder 
bags, and resulted in the terrible loss of life referred 
to. In the case of the “Kearsarge,” whose main bat- 
tery is in double-deck turrets, with a pair of 13-inch 
guns in the lower turret, and a pair of 8-inch in the 
upper turret, it seems that three powder bags were 
being lowered to the magazine below decks, on the 
vertical cableway, which forms the ammunition lift. 
A charge was being drawn from one of the 13-inch guns 
at the time that this powder was passing through the 
lower turret. According to a cablegram from Rear- 
Admiral Evans commanding the Atlantic fleet, it would 
seem that the accident was probably caused by fused 
metal from an electric switch, which was short-cir- 
cuited. by accidental contact with a_ shell-extractor. 
This metal fell upon the powder as it was passing 
down the hoist. The canvas bags containing the 
powder are made of a material which is constructed 
with a view to its rapid combustion when the charge 
is fired, and no doubt the canvas quickly caught fire, 
igniting the charge and producing the disaster. 

The “Kearsarge” is one of the older ships of our 
new navy, whose designs were drawn something over 
a decade ago; and there is some measure of satisfac- 
tion in learning that the improved electric-operating 
gear in the turrets of our later ships is so constructed 
that a repetition of this accident would be impossible. 
The disaster must be considered as one of the penalties 
that must be paid for the great elaboration of appa- 
ratus which has been found necessary for the rapid 
handling and firing of modern naval ordnance. The 
presence of electric mechanism in the turret, in close 
proximity to large charges of powder, constitutes an 
element of danger, as this accident has so tragically 
shown. If such accidents are liable to happen during 
peaceful target practice, it is evident that the risk will 
be proportionately greater when the turrets are sub- 
ject to the shock and possible penetration of armor- 
piercing high-explosive shells. Our naval construc- 
tors have paid particular attention to the question of 
preventing such accidents as have happened to the 
“Missouri” and the “Kearsarge;” and in the “Louisi- 
ana” and “Connecticut” an effective system of auto- 
matic fire screens has been installed, which will 
localize, if it does not entirely prevent, accidental 
ignition of the powder. There is, in any case, a certain 
risk involved in passing the unprotected powder bags 
up and down in close proximity to the breech of the 
13-inch guns; and we have no doubt that steps will 
be immediately taken to thoroughly protect the 8-inch 
ammunition in its transit through the 13-inch turrets. 
The subject is of very vital importance to our navy; 
for, unfortunately, the double turret has been installed 
on the five large battleships of the “New Jersey”. class. 
The double turret was an experiment which has not 












by any. means proved to be the success that was antici- —— 


pated. 


future ships. 
—ee Oe ee” 
An efficient tool-room is a requisite of a good shop, 
The machines in this department should be high-class, 
otherwise their imperfections will be reproduced in 
the tools. In the larger shops it is the duty of the 
tool-room not only to see that certain tools are on 
hand for doing the work, but to see what jigs or other 
fixtures could be made to cheapen producticn, and 
consider in general the best way to handle any spec oa 
job. 






it has been abolished from our latest designs ~ 
and it is certain it will not be repeated in any of oUF | 
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THE HEAVENS IN MAY. 
BY HENRY NORRIS RUSSELL, PH.D. 

The early evening constellations are shown on our 
star map. The Great Bear is almost overhead, ex- 
tending north from the zenith. The map shows how 
the line of its two brightest stars point out the Pole 
star below them, and also that the star Zeta, at the 
pend of the dipper handle, is double—a fact which 
can easily be seen on a fair night by any clear-sighted 
observer. The Little Bear is now above and to the 
right of the Pole, and the Dragon (Draco) ‘makes a 
wide sweep around it. Its two brightest stars, 6 and 
y, are in the northeast, above the much more brilliant 
Vega, in the constellation of the Lyre. 

Cepheus and the Camelopard, which lie below the 
Pole, are inconspicuous at best, and Cassiopeia, which 
is brighter, is now too low to be prominent. Perseus 
is setting in the northwest, and Auriga, the Chario- 
teer, will soon follow him. The twin stars of Gemini, 
Castor and Pollux, are a little north of west, and 
Procyon, the one bright object in the constellation of 
the Little Dog, is south of them. Above this is the 
inconspicuous Cancer, marked only by the star cluster 
known as Praesepe, the Bee-hive. Still higher is the 
Lion, which has one star of nearly the first magnitude, 
which bears the letter a and the name of Regulus. 
The stars 8, y, and 6 are 
all of the second magnitude. 
The second of them is a 
fine double, seen with a 
small telescope. 

Below Cancer is the head 
of Hydra, the sea serpent, 
which justifies its name by 
its enormous extent—fully 
half the breadth of the sky. 
It contains but one conspic- 
uous star, Alphard, of the 
second magnitude, which 
stands very much alone tc 
the south of Leo. Being 
the brightest star in the 
constellation, itis given the 
Greek letter a, the first of 
that alphabet. 

This system of naming 
stars requires perhaps some 
explanation. In the early 
days of astronomy stars 
were named according to 
their places in the figure of 
the constellation in which 
they lay. Alphard, for ex- 
ample, was known as Cor 
Hydra, since it lay where 
the heart of the sea serpent 
ought to be. Some of the 
brightest stars, sueh as 
Sirius, Procyon, and Arctur- 
us, and also groups like the 
Pleiades and Praesepe, re- 
ceived names of their own 
from the Greeks and Ro- 


mans. The Arabs added 
many more such names, 
Aldebaran, Algol, and 


Fomalhaut are examples. 

When in more recent 
times the stars came to be 
studied in greater numbers, 
these methods of naming 
them were found to be in- 
sufficient. The present sys- 
tem was invented about 
1610 by the German astron- 
Omer Bayer, who conceived 
the idea of arranging the stars of each constellation 
in the order of their brightness, and of designating 
them by the letters of the Greek alphabet in order, 
The brightest star in each constellation is therefore 
falled Alpha (a), the next Beta (f), then Gamma 
(y), Delta (6), and so on. 

In a few constellations the order followed is not 
Strictly that of brightness. For example, in Ursa 
Major the first seven letters, a, 6,7, 6, ¢,¢, 9, are 
Siven to the stars of the Dipper in order, regardless 
of the fact that # is much fainter than any of its 
neighbors. 

In the larger constellations many stars visible to 
the naked eye remain after the Greek letters are ex- 
hausted. Some of these have the Roman letters a, 2, 
© ete., but most of them bear numbers, given by the 
English astronomer Flamsteed toward the beginning 
of the eighteenth century. ‘Thus we speak of 61 
Cygni, and so on. 

The telescopic stars are generally known by their 
numbers in some star catalogue. Thus a certain star 
®f the seventh magnitude in Ursa Major, which ac- 
©ording to the most recent observation is probably the 
Nearest in the northern hemisphere, is known as La- 


Mande 21185, since it bears this number in Lalande’s 


of star places, which was made about a cen- 





of the first magnitade are eight-pointed; second magnitude, six-pointed; third 
% pr ng: anced fifth magnitade (very few), three-pointed; counting the points only as shown in the solid outline, without the inter- 
mediate lines signifying star rays. 
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tury ago. Sometimes a star may get two or three 
names in this way, and it takes some iittle care to 
recognize it under its various aliases. But this is a 
matter which troubles only the professional astrono- 
mer, and we may turn back from it to the study of 
the face of the heavens. 

On the back of Hydra, due south, are the faint con- 
stellation Crater, the cup, and the pretty bright one 
Corvus, the Crow. Above these is the large and 
prominent group of Virgo, which has one star of the 
first magnitude, and several of the third. The star y 
in this constellation is also a fine, double one, consist- 
ing of two equal components, which revolve about one 
another in a period of some two hundred years. 

Below Virgo in the southeast is the small group of 
Libra, the Balance (or scales, as it is marked on 
the map), and still lower is the Scorpion just rising. 
Due east, and still low, are mingled constellations 
Serpens and Ophiuchus—the serpent and the serpent 
bearer—which are so mixed up that they can be 
better disentangled with the map’s aid than by any 
verbal description. 

Above them is Boétes, the Herdsman, with the superb 
red star Arcturus (a2) and several others of the sec- 
ond and third magnitudes. Northeast of it is Corona, 
the Northern Crown, a beautiful semi-circle which can- 
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five-pointed: fourth magnitude (a 


degrees of him. All the planets are in Taurus, a fey 
degrees north of Aldebaran, which will afford a 
point with whose aid we may determine their 1 
They set about an hour ahd a half after the sun, so 
that it will easily be possible to observe thése con- 
junctions, which are the most interesting celestial 
phenomena of the month. Saturn is morning star in 
Aquarius, rising at about 2 A. M. in the middie of 
the month. Uranns is in Sagittarius, and comes 
the meridian at $ A. M. on the 15th. Neptune is 
the western part of Gemini, and sets at about 10: 
P. M. ‘ 
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THE MOON, 
First quarter occurs at 2 P, M. on the ist, full 
at 9 A. M. on the 8th, last quarter at 3 P. M. on the 
15th, new moon at 8 A. M. on the 23d, and first 
ter once more at 1 A. M. on the 3iat. 


on the llth, Saturn on the 16th, Mereury on the 2ist, 
Jupiter and Mars on the 24th, Venus on the 26th, and 
Neptune on the 26th. : 


star Regulus. As seen from Washington, the star dis- 
appears behind the moon's dark limb at 11:42 P, M., 
and comes out on the opposite limb at 12:88 A. M. 








estigation by Prof. Spiess, 


an 
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not well be mistaken for anything else. Between this 
and Lyra is Hercules, whose most prominent config- 
uration, shaped like the keystone of an arch, is formed 
by the four stars » $, e, and z, 

THE PLANETS. 

Mercury is morning star in Pisces and Aries, and 
is best seen early in the month, near the date of his 
greatest elongation, which occurs on the 2d. At this 
time he rises more than an hour before the sun, and 
should be easy to see. Toward the end of the month 
he gets too near the sun to be seen With-the naked eye. 

Venus, Mars, and Jupiter are all evening stars, and 
are very close together, They are all moving eastward. 
Venus goes fastest, and overtakes Mars on the. 6th 
and Jupiter on the 11th, while Mars, which is moving 
more slowly, overtakes Jupiter on the 18th. 

All these conjunctions are close. The one between 
Mars and Venus is especially remarKable, for the two 


healing of wounds, wi 

inflammation, in insane persons, 3 4 

As an anesthetic Spiess first employed orthoform, 
afterward novocain, a substitute for cocaine, the pois- 
onous character of which makes it unauitable for use. 

The inflammation following operations on the ton- 
sils, which is ordinarily very severe, was almost wholly 
prevented by applications of orthoform before and — 





It is too soon to attempt an explanation of these re- 
markable results. The inflammation appeqrs to be the 
result of a reflex action transmitted hy the sensory 
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FEELING THE EARTH'S PULSE, 

The land on which we live and build our houses— 
the land, which the sea-writers of the early part of 
confidently and almost affectionately 
is well nigh restless as the ocean 
Even in the north some sev- 


last century 
termed terra Arma 
which washes its shores. 
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remarkable theory that the earth's crust constituted 
but a shell, the interior of which was a liquid body. 
He thought that this interior liquid was in some inex- 
plicable way lashed into waves, just as a carpet be- 
comes a billowy mass when shaken by one corner; and 
that such waves shook the earth’s crust and pro- 





General View of the Weather Bureau’s Seismograph. 


enty unfelt earthquakes, each having a duration vary 
ing from may 
be recorded 
if we could but 
a heaving sea. To be sure, the incessant 
falling of the waters is more violent than the motion 
of the land. But the difference between the two is 
largely a difference of effect—the difference between a 
billow and a ripple 

We, who live far north of the equator, never perceive 
the feeble tremors of the earth beneath our feet. But 
the man who spends his life in studying the movements 
of the land, great and small—seismologist he calls him- 
self—knows better 

The seismologist knows that the earth throbs, not 
because he has than 
beceuse he has devised wonderfully 
ments, so highly sensitive that 
earth trembles, and thus enable him, as it were, to feel 
the earth's pulse. And with the help of these delicate 
instruments, he can tell us how large, or rather how 
‘small, are the ripples that play over the earth's sur 
face. Some day when more seismological stations 
are established throughout the world, when more 
seismological records have been gathered, and when 
some master mind will burst forth whose grasp is so 
broad that it can isolated scientific 
facts that now apparently have no connection, we may 
even know what earthquakes really are and by what 
they are caused. When that scientific millennium 
comes, the earthquake-prophet will appear in the land 
and tell us when and where we may expect the next 
volcanic eruption or upheaval of the earth. 

It must be confessed that the theories of the origin 
of voleanic eruptions and of earthquakes, with which 
science has so far furnished us, are more picturesque 
than useful. About one hundred and fifty years ago 
a Cambridge professor, John Michell, advanced the 


twenty minutes to several hours, 


yearly Our buildings rock and sway 
see them, as the masts of a ship on 


rising and 


other 
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duced earthquakes. For a century and more that 
theory, modified slightly to suit newly-discovered facts, 
has been paraded in every school and college that 
professed to teach anything at all of geology. Modern 
physicists, however, have contumeliously knocked 
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earthquakes were due to “the snap and jar occasioned” 


by the sudden and violent rupture of solid rock masses, 
and perhaps the instantaneous injection into them of 
intumescent molten matter from beneath.” That seems 
bewildering enough to be true. But the “intumeg 
cent molten matter” theory has also been laid at 
rest. Well aware of the enormous expansive force 
of steam, some students of earthquakes have not 
hesitated to attribute such violent eruptions as we 
have recently witnessed at Vesuvius, to water which 
has found its way down into the earth and come into 
contact with highly heated masses of rock. The 
theory is at least plausible. But it has been sharply 
assailed by well-informed critics. 

After all this indiscriminate theorizing, it must 
be confessed that but little progress has been made 
in furnishing an adequate explanation of the origin 
of earthquakes and volcanic disturbances. Seismolo 
gists have succeeded in establishing simply the fact 


that the occasional displacements of the earth’s crust 


are due to the sliding, crumpling, bending, and crack 
ing of rocks. The origin of such a disturbance may 
be best described as a wrench, which, when analyzed, 
is found to consist of a pull and a twist. This wrench 
both compresses and distorts. It gives rise to twe 
waves—a wave of compression and a wave of distor 
tion—which travel with different velocities. Rock, 
like most bodies, tends to return to its original volume, 
after compression, by virtue of its elasticity. To the 
forcing together and springing apart of the rock mole 
cules is due a wave of longitudinal displacements—one 
of the two waves mentioned. The rigidity of the rock 
gives rise to a wave of transverse displacement—the 
other of the two waves. 

If an earthquake be simply the result of wave mo 
tion, an inquiring man might ask: How comes it that 
only certain places experience the shock, and not all 
those along the line of the wave? 

A distinction must be drawn between the move- 
ment of the wave and the movement of the molecules 
of rock through which the wave travels. The pulse of 
the wave may be propagated to a vast distance; and 
yet the excursions of the rock molecules are confined 
within narrow bounds. Imagine a long row of mar 
bles, placed on a table, the one touching the other, 
If a shock be imparted to the marble at one end of 
the row, the marble at the opposite end will leap out 
of its place; but the intermediate marbles will scarcely 
move at all. The wave was transmitted through its 








Detail of the Stylus and Recording Drum. 


Michell’s theory on the head. We are almost ashamed 
now that we ever believed it. With the fate of 
Michell’s doctrine before tim, scientists have been 
loath to advance new ideas. rtheless, an English 
geologist of note had the courage to believe that 


entire row, but only where it broke was the shock 
felt. Thus is the shore battered by sea-waves; thus 
is the earth heated by the breaking of light-waves sent 
by the sun; and thus it happens that such rock-mole 
cules during an earthquake may move only through 
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a few inches, while the un 
dulation 1 avel for 
hundreds ‘ miles The 
distance through which 
the individua molecules 
oscillate is called the “am- 
plitude” o! the wave. 
With the effect of a seis- 
mical wre! letermined, 
the next step is to invent 
gome means of detecting 
and recording the waves, 
felt and unfelt, to which 
that wrench gives rise. 
Such means are primarily 
of importance for the pur- 
pose of det rmining the 
path of the wave. Nat- 
urally, the waves that can 
be felt are those most 
easily recorded. Every ob- 
ject that has been visibly 
affected by a seismic dis- 
turbance is a recorder, to 
a certain extent Frac- 
tures and fissures in walls 
rent by an earthquake are 
of inestimable value to 
the seismologist, because 
they often indicate the di 


Fig. 1.—Booster for Preventing Condenser Electrolysis 


rection in which the waves 
emerge at the surface and 
the manner in which they 
break, The simplest of 
all recorders, one which 
has been used in Japan 
for over twelve hundred 
years, is a lamp, which, 
When overthrown, is ex- 
tinguished. Still another 
form of recorder, simple 
a8 it is rude, consists of a 
vessel containing some 
Syruplike liquid, which 
focks as the earth. rocks, 
and leaves its mark—a 
rough indication of the di- 
rection and extent of seis- 
mic motion. A device 
much used in Italy com- 
prises a tray, formed. in 
its sides with recesses 
which are filled to the 
brim with mercury. When 
the earth trembles, the 
mercury is spilled into 
Small cups, hung beneath 
the recesses. By measur- 
ing the amount of mer- 
Cury retained by the cups, 
(Continued on page 346.) 
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Fig. 4.—Feeder (iallery, Showing Type Cott Cireult Breakers for Feeders and Generators 




















Fig. 2.—Electrical Operating Gallery. 
RLECTRICAL EQUIPMENT OF THE LONG ISLAND CITY POWER STATION. 


ELECTRICAL EQUI°MENT 
OF THE LONG ISLAND 
CITY POWER STATION. 
In our issue of April 7 

we published an illustrated 

article on the Long Island 
power station of the Penn- 
sylvania, New York, and 

Long Island Railroad. 

which dealt with the build- 

ing, coal-handling plant, 
turbines, and geneératers. 

In the present article we 

give some details of the 

electrical equipment of the 
installation, which will be 
of interest. 

A somewhat unusual 
feature has been iutro- 
duced into this station, to 
prevent the ser{ous deteri- 
oration usually occurring 
where salt water is used 
for circulation in surface 
condensers. It is the unl- 
versal experience that 
more or less galvanic ac- 
tion at the expense of ron- 
denser tubes takes place 
in any event, but this is 


Fig. 8.—General View of Bus Gallery, Showing Main Gencrater Rheostats 
and Auxiliary Wiring. 


often aggravated in large 
and important plants by 
the fact that the water and 
the body of the condenser 
have formed a convenient 
path for stray electric 
railway return currents 
getting back to their own 
power station some dis- 
tance away through the 
condenser intake and the 
water of the harbor. In 
the case under discussion 
a sufficient number of volt- 
meter readings was taken 
between the river, the 
flume, and various parts 
ef the piping about the 
building and in the streets 
to indicate that there was 
at all times difference of 
potential sufficient to make 
trouble, notwithstanding 
that its polarity was not 
always the same. 

The metallic. connections 
of the power station equip- 
ment to the city piping 
station are through two 
14-inch connections te the 
water main; and on ac 
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count of the proximity of the water mains to trolley 
tracks all over the city, there is a tendency for stray 
currents to flow into the piping of the building, and 
thue subsequently cause electrolytic corrosion in the 
condenser tubes. The method adopted to prevent this 
eorrosion consists first in providing a shunt circuit 
between the incoming water pipes and the condenser 


flumes, in order to divert as large a proportion as 
possible of the current from the condensers. Thus, 
such current as may leak from the pipes to the water 
contained in them, has an opportunity to return into 


the harbor water without going through the piping 
system and the condensers 

In order to neutralize the effect of such current as 
might still leak past the insulating joints provided, a 
amall booster generator is utilized. This is driven by 
a 220-volt motor, the positive pole of the booster being 
connected to the heavy grounded shunt cable above 
mentioned; the negative pole being connected to seven 
different points on each condenser. There is an ad- 
justable rheostat in each of these branches of the nega- 
tive circuit. By means of this superimposed voltage 
the destructive potentials can be counterbalanced, and 
the condenser is then in a neutral electric state 
which effectively prevents corrosion, and secures a far 
longer life than has hitherto been possible for this 
very important and highly vulnerable section of the 
steam equipment. The booster apparatus, shown in 
Fig. 1, is conveniently situated in the electrical bus 
gallery directly under the operating gallery. 

The generator control bench with the instrument 
board and adjacent switchboard are illustrated in 
Fig. 2. The bench resembles a low desk with an in- 
clined top, and accommodates three sets of operating 
handles for the generator main switches and selecter 
switches, one set for each unit, and two sets for the 
bus junction switches, which divide the main bus into 
sections. The apparatus on each generator panel of 
this desk consists of the various controllers, three sets 
of indicating lamps, and two synchronizing receptacles. 

Directly opposite each generator panel on the desk is 
a vertical panel in the generator instrument board, 
which carries the various measuring instruments, as 
well as a synchronizing lamp, and a lam; indicating 
the position of the field rheostat, besides an illuminat- 
ing visual indicator forming the return signal from 
the engine room. These instruments are all operated 
from. current derived from shunt potential transform- 
ers and series transformers, suitably located in the 
leads from each machine. 

The generator rheostats are mounted in a structural 
steel framework directly under the operating bench 
on the second or bus gallery, and are illustrated in 
Fig. 3. The rheostat proper consists of a series of 
cast-iron grids set in an iron frame. The face plate 
is mounted on a marble slab, and the contact arm is 
operated by means of a little direct-current motor 
receiving current from the 220-volt auxiliary bus and 
controlled from an operating handle on the generator 
panel. Reference to the photograph shows another 
panel mounted directly above the rheostat face plate, 
upon which is mounted an electrically-operated main 
field switch worked from the field switch-controller 
handle on the generator panel. The brackets support- 
ing the 220-volt exciter and auxiliary buses are 
mounted on porcelain insulators carried on the steel 
framework directly over the generator rheostat and 
directly under the exciter switchboard. 

The oi] switches of the type used for the feeder 
circuits are shown in Fig. 4, two of those in the photo- 
graph being shown thrown in, while one is shown 
thrown out. ‘The operation of opening and closing a 
switch is performed by the action of two separate 
solenoids, one for each function, situated on top of 
each switch structure. The larger of the two solenoids 
draws the switch up into the closed position, where 
it is held by a trigger, which is tripped by the action 
of the smaller opening solenoid. The solenoids are 
energized by 220-volt direct current;from the auxiliary 
bus. The feeder circuit-breakers are fitted with both 
automatic and independent hand control. The former 
consists of an A. C. relay, receiving current from a 
series transformer situated in the feeder, the relay 
closing the 220-volt circuit across the opening solenoid 
on top of the breaker. Independent mantal control is 
effected from the main switchboard by simply closing 
the 220-volt solenoid circuit by a switch that is in 
parallel with the automatic A. C. relay. All the out- 
going feeder and main generator switches are fitted 
with both kinds of control, but all the selecter switches 
have manual control only. The indicating lamps for 
each switch are mounted underneath the bench, and 
indicate when lighted through different-colored lenses 
set flush with the top of the bench. 





Very important improvements of the North Sea 
Canal from Amsterdam to the North Sea are in prog- 
ress, and are expected to be completed in the course of 
1907. When finished, the canal will be considerably 
wider and deeper, and altogether better navigable for 
the largest class of steamers. 


FEELING THE EARTH’S PULSE. 
(Continued from page 345.) 


the intensity of the shock can thus be roughly gaged. 


Such recorders are too crude for the modern scien- 
tists; they can never reveal those finer periurbations, 
which play so important a, part in the study of earth- 
quakes. For that reason the seismologist has been 
compelled to devise ingenious self-registering instru- 
ments which furnish us with permanent records of 
tremors, so exceedingly feeble in their effects that the 
particles of earth-molecules are not displaced more 
than a very small fraction of an inch in the transmis- 
sion of the pulse. 

The instruments in question are called seismoscopes 
and seismographs, and may be roughly divided into 
two classes. In the one class, the earth's motion is 
translated into diagrams written on stationary plates; 
and from these diagrams it is possible to ascertain 
with wonderful accuracy the extent and the direction 
of the principal vibration in a shock. In the other 
class, the movement of the earth is recorded on a sur- 
face traveling at a known rate; and from the tracing 
thus made the seismologist can deduce the period or 
the rapidity with which the earth’s undulations follow 
one another. These latter diagrams are of extreme 
importance. They are the means of calculating the 
acceleration or suddenness of movements; in the hands 
of the engineer they are factors that enable him to 
erect structures capable of resisting known forces, and 
not structures simply strong enough to withstand ar 
earthquake. 
merely as a destroyer of towns, the diagrams written 
by the earth seem a tangled, hieroglyphic script. To 
the seismologist, they are as unmistakable in their 
meaning as printed words; they are autographs, as jt 
were, written by the quivering earth at a time of great 
internal violence. 

In order to obtain a complete record of every de- 
tail of a seismic disturbance, the movement of the 
earth, in one of the most approved forms of instru- 
ment, is resolved into three components, the one verti- 
eal, the other two horizontal, and all at right angles 
to each other. These three component movements are 
registered by three distinct pointers on a sheet of 
smoked glass, which is made to rotate at constant 
speed by clockwork. A single earthquake always con- 
sists of many successive displacements of the ground; 
hence the mark traced by each pointer on the moving 
plate is a line comprising many undulations, usually 
very irregular in character. The amplitude, period, and 
form of each of t tracings are measured; and by 
compounding the three the seismologist obtains full 
information of the direction, extent, velocity, and rate 
of acceleration of the movement at any epoch in the 
disturbance. 

Instead of using a smoked disk of glass, a drum can 
be employed, the record being made on a band of 
smoked paper. The diagram is less difficult to inter- 
pret than that of a piate, because it is written on 
either side of a straight line, and not around a circle. 
In order to avoid the trouble of handling smoked 
paper, the diagram is sometimes written along a 
straight line with a pen or pencil. When the shock 
has passed, the drum stops. But if a second or third 
shock should occur, which is often the case, the drum 
is again automatically set in motion. 

In order to record slight earth tremors, an instru- 
ment called a tronometer is used. Every five minutes, 
by clockwork contacts and an induction coil, sparks 
are discharged from the end of a long pointer, and 
perforate bands of paper. If the pointer be at rest 
holes are pierced, following one another in a straight 
line; but if the pointer be in motion, the bands of 
paper are perforated in all directions. The earth 
movements which cause these so-called tremors are 
apparently long surface undulations of the earth’s 
crust, resembling very much the swell of the ocean. 
A more satisfactory record of this swell is made by a 
continuous photograph of a ray of light reflected from 
a small mirror attached to an extremely light horizon- 
tal pendulum, 

Electrical seismoscopes are among the most delicate 
devices yet invented for the measuring of earthquakes. 
They are of such construction that they cannot be here 
described for lack of space. So sensitive are they, that 
the slightest disturbance closes an electric circuit, 


. thereby actuating electro-magnets and liberating the 


driving mechanism of the recording surfaces on which 
the earth's signature is written. 

In some Japanese observatories the time of an earth- 
quake is recorded by a curious form of clock. When 
the ground trembles; the dial moves quickly back and 
forth and: receives on its surface three dots from ink 
pads on the hands. Thus the earth is made to stamp 
on the dial the exact hour, minute, and second when 
it trembled. 

The list of the instruments might be tediously 
multiplied. Enough have been mentioned, though, to 
show through what means our knowledge of the 
movements of the ground has been increased, and 
how we are investing earthquakes with a significance 
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which they certainly did not possess for our 
fathers. 

The seismograph upon which the great San 
cisco earthquake was registered at Washington, D, Cy: 
belongs to the Weather Bureau. It is installed in - 
small room and consists of a post having a horizontal x 
pendulum suspended against it near its base by two 
inclined wires. The plumb line on the other side of. 
the post shows that this stands exactly vertical, Pie 7 





























is a horizontal stylus, which projects over a vertical | 
drum that carries the band of paper. The drum ig 
rotatei at a uniform speed by suitable mechanism, 
and the recording pen traces a straight line upon it,” 
When the vibrations of the earth occur, the pendulum, — 
owing to its inertia and its method of suspension, re 
mains stationary, while the drum carrying the bang 
of paper moves back and forth beneath it. The move. 
ment of the earth is thus recorded as a series of oscil. — 
lations on either side of the straight line which the 
pen would normally draw. Each band of paper lasts” : 
for a period of twenty-four hours and, as the drum fa 
moved slightly along its axis throughout each revoly. 
tion, twenty-four parallel lines are traced. A suitable ~ 
electrical apparatus makes dots on the paper at in- 
tervals of one minute, so that the time is accurately 
checked from the observatory. 

The record which we reproduce was started at 2:27 
P. M. of Tuesday, April 17, about sixteen hours before ~ 
the earthquake teok place. The lines traced by the 
pen were as straight as usual up to 19 minutes and © 
50 seconds after 8 A. M. Wednesday. At this point the 
first vibration in the straightness of the line occurs, © 
and, as can be seen, the oscillations are very slight 
for the first five minutes. About 8:25 they increased — 
greatly in size for some two and a half minutes, di- 
minishing again for the following two or three min- 
utes, only to increase once more rapidly at 8:30, until, 
at 8:32, the motion was so great that the paper slip- 
ped out from under the recording pen, and the latter 
failed to make a record for the next three minutes, 
owing probably to its sticking on the edge of the band . 
of paper. At 8:36 it began once more to record the 
vibrations, and these gradually diminished in strength 
until 9:10, when Prof. Marvin, who had charge of the’ 
instrument, noticed that the vibrations were increas- 
ing again enough to move the paper out of place. He 
consequently reset the cylinder with the line to con- 
tinue at a higher level. The vibrations appeared to 
diminish, with the exception of one or two notable — 
ones that occurred shortly after 9:45, and from then 
on the line began to resemble its normal appearance, 

The record obtained at Washington was supplement- 
ed by more complete records made at the United States 
Coast and Geodetic Survey Observatory, at Chelten- 
ham, Md. At the latter observatory an instrument 
was located, which registered not only the east apd 
west vibrations, but the north and south ones as well. — 
A complete record of the vibrations in both directions 
was obtained, and this showed that those in the north 
and south direction were of greater amplitude, but ex- 
tended on the whole throughout a lesser period of time, 
although the individual vibrations were longer in dura- 4 
tion. We give below the official statement of the Coast = 
and Geodetic Survey. Py: 

“The record from a distant earthquake (one more 
than six hundred miles away) may conveniently be 
divided into several portions. The first portion, gen- 
erally known as the preliminary tremor, consists of 
very small, irregular vibrations, with a period of 
two to four seconds. The duration of these prelimin- 
ary tremors is believed to increase directly with the 
distance from the origin of the earthquake. Néxt 
comes the principal portion of the earthquake, which 
generally begins with three or four large waves of a — 
period of fifteen to twenty-five seconds. Immediafely — 
following these waves come the large waves, gen-— 
erally lasting several minutes and producing the ~~ 
maximum motions of the recording stylus. After this ae 
the motion dies down slowly until the end. 

“At Cheltenham the preliminary tremors began at 
8 hours, 19 minutes, 24 seconds at a distance of 2 
miles from San Francisco; assuming now the time 
of the first shock as 5 hours 12 minutes Pacific time, 
or 8 hours 12 minutes Eastern time, as given by Prof. 
Davidson, of the University of California, the velocity — 
of these tremors is found to be five and one-half m 
per second, about twenty-seven times the velocity 
sound. The time taken for these waves to cross t 
continent was 7 minutes 24 seconds. 

“The large waves began about 8 hours 30 minuw 
13 seconds, or an interval of 18 minutes 13 seco 
after the first shock, and the velocity of these wa’ 
appears to be about two and one-quarter miles 
second. 

“The duration of the earthquake was nearly 
hours. The duration of the strongest motion, how: 
ever, was only from 8 hours 30 minutes to about 
hours 40 minutes; during this period the motion waa 
too large to be properly recorded by the seismog 

“The period of vibration in the preliminary tre 
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was about two to four seconds; in the principal por- 
tion it varied from ten to twenty seconds. 

“The San Francisco earthquake, besides being re- 
corded the world over on specially designed earth- 
quake instruments called seismographs, likewise af- 
fected the self- recording magnetic instruments at the 
three magnetic observatories of the Coast and Geodetic 
Survey thus far heard from. 

“at the magnetic observatory at Cheltenham, Md., 
this disturbance began about half-past eight A. M., 
Bastern time, on April 18, and continued for about 
half an hour. This disturbance began some time after 
the preliminary tremors, coinciding with the principal 
portion of the disturbance as recorded on the seismo- 
graph. 

“It affected chiefly the horizontal and vertical com- 
ponents of the earth’s magnetic intensity, the greatest 
disturbance amounting to one one-thousandth part of 
the horizontal intensity and about one two-thousandth 
part of the vertical intensity. It was not of the 
same character as that due to a cosmic magnetic 
storm or as that recorded in connection with the 
Mont Pelé eruption, but appears to be chiefly if not 
entirely mechanical. 

“At Baldwin, Kan., where there is no seismograph, 
the magnetic instruments also recorded a similar 
disturbance, lasting from twenty-two minutes after 
eight to half-past eight, Eastern time, some time after 
the preliminary tremors of the earthquake had reached 
Cheltenham. 

“At the Sitka Observatory this disturbance was also 
recorded by the magnetic instruments from twenty- 
four minutes past eight to thirty minutes past eight, 
Eastern time, somewhat later than the preliminary 
tremors recorded on the seismograph at this observa- 
tory. 

“It is to be noticed that in each of these three cases 
the magnetic disturbance occurs at about the same 
time that the greatest motion is being recorded on the 
seismograph. 

“The question whether the earthquake disturbed the 
magnetics in a purely mechanical way or by its action 
on the earth’s magnetism is by no means settled. In 
fact, it is only recently that attempts have been made 
to study the phenomena. Up to the present the re- 
sults are contradictory. At times the magnetic dis- 
turbance is simultaneous with or ‘actually precedes 
the preliminary tremors. In other cases, like the 
present one, it accompanies the principal portion of 
the disturbance. 

“In some cases of large earthquakes no magnetic 
effect can be detected and in a few other cases, notably 
March 21, 1904 (New England earthquake), the shock 
was recorded at Cheltenham by the magnetic instru- 
ments, but was not recorded by the seismograph either 
at Baltimore or Washington.” 

coessbtssthjes iittala dege ainticbiepssties 
SAN FRANCISCO AND ITS CATASTROPHE. 

Fortunately it is seldom that one great elemental 
catastrophe follows close upon the heels of another. 
Usually Nature seems to stop and draw breath before 
beginning a further alteration in the epvelope which 
restrains her greatest forces. The full horror of the 
devastation which last week swept San Francisco and 
adjacent cities, burst upon us before we had even 
fairly concluded that the Neapolitan disaster had 
reached its full extent. The earthquake which was 
the ultimate cause of the destruction of the greatest 
American city on the Pacific coast was incomparably 
the severest ever recorded in the United States, and 
was accompanied by the loss of hundreds, if not thou- 
sands of lives, and the destruction of property valued 
at hundreds of millions, But the full extent of the 
cataclysm was hardly realized until it was found im- 
possible to check the progress of the fires which im- 
mediately sprang up at innumerable points among the 
Tuins of collapsed buildings. The earth tremor de- 
stroyed almost the entire water system of the city, 
and the local fire department, as well as the assistance 
sent from other cities, was practically helpless. Dy- 
Ramite and even artillery were used without effect to 
Stay the sweep of the flames, and at the present writ- 
ing San Francisco is the scene of a conflagration which 
is said to overshadow even the recent great fire of Bal- 
timore, and which has rendered over 300,000 people 
homeless and helpless. To the terror of fire has been 
added the suffering entailed by lack of food and water, 
for railroad communication with the wrecked city has 
been all but destroyed and even telegraphic connection 
Was not re-established till hours after the first shock. 

That the native energy, courage, and resourceful- 
Ress of the Californian will raise upon the ashes of 
San Francisco a greater and more splendid city is 
certain; nor will the lessons taught by the destrac- 
thom be lost. As far as can be learned from the meager 

obtainable it appears that solid masonry struc- 

i collapsed like so many houses of sand while more 
structures with steel skeletons were damaged 

Wier lighter extent. -If true, this is doubtless be- 

of the elasticity of the rivéted framework, while 

~ hat of solid masonry was of no avail against 
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the rising and falling of the earth under the founda- 
tions. The severest damage due to the shaking of the 
earth itself was caused in that part of the city that 
was built on reclaimed land, and it seems that here 
even modern structures were unable to resist the 
sinking of the earth. y 

It would seem that tho disaster of San Francisco, 
following so closely upon the great eruption of 
Vesuvius, could, in some manner, be traced to an 
crigin at least analogous to that which caused the 
latter. It is the consensus of opinion, however, of 
scientific men, that the earthquake on the Pacific coast 
is of local origin. It is probable that the tremor was 
due to the slipping or fracturing of some great 
stratum or of. several strata of rock either directly 
underlying the city or under the Pacific Ocean nearby. 
That the center of the convulsion was either under 
the land, or not far from the shore, is shown by 
the fact that no great annihilating sea wave resulted, 
like that which made the great earthquake of Lisbon, 
in 1755, so terribly degtructive. On that occasion a 
great tidal wave passed clear across the Atlantic Ocean 
in nine ahd a half hours, and the effect of the shock 
itself was felt even in England. The Pacific coast 
which lies in an earthquake belt quite distinct from 
that which includes Southern Italy is peculiarly sus- 
ceptible to disturbances of this nature. The present 
configuration of the soil is of recent geological age, and 





the coast, unlike the Atlantic shore line, shelves rapidly © 


to deep water, and thus the slipping of rock strata, 
which is usually the cause of non-volcanic convul- 
sions, is greatly facilitated. It is for the same reason 
that the Japanese islands and the Asiatic coast are 
so frequently the scenes of earthquakes, some of which, 
especially in Japan, have been of terrific intensity. It 
is quite true that volcanic eruptions and earthquakes 
are liable to occur simultaneously, but in the case of 
California a connection should be sought between its 
earthquakes and the condition of the volcanoes, either 
along the Pacific coast, or on the groups of volcanic 
islands in that ocean. In the last great earthquake 
of 1868, in which San Francisco suffered severely, 
there appears to have been undoubted connection be- 
tween the tremor and the intense volcanic outburst in 
the same year of the Hawaiian volcanos, Kilauea and 
Mauna Loa, which probably directly caused the strata 
settling which give rise to the surface movement. 
That the earth is extremely sensitive even to the 
slightest shocks, contractions, or alterations is shown 
by the tremendous rapidity with which the indica- 
tions of these are transmitted to various parts of 
the globe. A few minutes after the first was 
felt in San Francisco the seismographic instruments 
at Washington recorded the tremor. A tremor of 
slight intensity would be sufficient to start the re- 
arrangement or readjustment of 1 poorly balanced or 
heavily strained mass of strata underlying the earth's 
crust, and so, while we cannot directly blame Vesuvius 
for the Californian catastrophe, it is quite possible 
that an earth wave emanating from the labor of the 
mountain and traveling for thousands of miles through 
the solid mass of the crust provided the necessary 
initial agitation to start the movement of the strata. 
Prof. John Milne, the great English seismic author- 
ity, has advanced a theory to account for recent 
disturbances of this character manifested here and 
abroad in various parts of the world, which has 
been held tenable by Sir. Norman Lockyer and Prof. 
Archenbold. Prof. Milme declares that the disturbances 
are due not-to a merely normal readjustment of the 
earth’s strata or to. the shifting of the surface to 
meet a gradual contraction In the size of the globe, 
but are caused by displacement of the globe itself 
from its true axis and are really due to the jar inci- 
dent to the subsequent swinging back of the earth upon 
that true axis. It is conceivable that such a return 
movement to the axis as Well as the original distortion 
would cause a tremendous strain upon the crust, and 
could easily account for most terrific seismic con- 
vulsions imaginable. Sir Norman Lockyer declares 
further that the deviation from the true axis, a fact 
which, by the way, can be scientifically proven, is due 
to the great sun spots which at present are sending 
more energy to the earth than at any other time dur- 
ing the thirty-five years sun-spot period, and which 
through the great differences in the corresponding tem- 
peratures cause the formation of vast. ice-masses at 
one or the other of the poles, of such weight that the 
distortion takes place, to be subsequently remedied by 
The consideration of the terrible calamity which 
San Francisco has suffered immediately calls to the 
mind of the New. Yorker the thought of what would 
happen should a similar disturbance occur on the 
Atlantic coast. From the experience to be gathered 
in the present earthquake and from what has been 
learned on other occasions, it would seem that many 
of New. York's great modern. buildings would stand a 
fair chance of immunity unless the convulsion were 
one of extraordinary violence, for not only is the great 
majority of the later structures of the riveted steel- 


frame type, but the underlying formation, particularly 
of the island of Manhattan, offers a solid rock founda- 
tion of the most substantial nature. Little appre- 
hension need be felt however, for it is generally con- 
ceded by authorities on the subject that the eity is 
not in any one of the various earthquake-Delts and 
that this vicinity is part of an area which, ‘considered 
geologically, is past the formative period a many 
thousands of years. 
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The Death of Prot. Ourte. 

Prof. Pierre Curie, whose researches + 
active elements have earned for hiin 
reputation, was killed in’ Paris on April 
wagon as he crossed ‘the Place “Danuphit 
timely death has terminated a career of 
tific brilliancy. . 

Prof. Curie was the son of a Paris ph 
was born in Paris in 1859. He was educated at 
Sorbonne and began scientific research on “Ris 
account while working as an assistant in the | 
of Chemistry of Paris. He became a | 
1895 and at about that time he a 
Slodowska, a Pole, one of his — She 
ied physics and cbemistry both in W: and 
and thereafter shared with her husband the labor a 
honor of his most difficult experiments, 
who discovered radium. 

She and her husband spent” ‘atheeal years in 
laboratory of the School of Physics and Chemistry 
studying uranium and thorium and finally, in 1898, 
they announced to the Academy of Sciences that they 
had found a new and strongly radidactive substance 
in pitchblende, Radium was discovered ’ 
years before that the French Academy of Sciences had 
recognized the work of the Curies by awarding to 
Curie the La Caze prize of 10,000 francs and commenti- 
ing his wife for her part in the discoveries. In Decemi- 
ber, 1903, the couple received the Noble prize for chem- 
istry and a few days later they received 60,000 francs 
as part of the Osiris prize of France—all in Leena 
tion of their radium discoveries. 

The Current Supplement, 
An article on some 
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Alexander G. McAdie on lighting ' 
of the air is continued. 
stone) are admirably discussed, r. Wi 
contributes a thoughtful review of the 


well-written account 
most valuable contri 
rent SUPPLEMENT is 


published. 





Automobile Notes, 

The Automobile Club of America will 
“Two-Gallon” contest on nage! 5. 
each car loaded 800 pounds will 
preduct of this figure multiplied 
miles run will give approximately 
pound-miles run per two gallons. 
double-cylinder cars will be taken os 16 per 
their actual weight, and that of ain ciety 
70 per cent. This attempt at i 
almost certain that a large 4 or’ Gcylinder. 
win. In fact, upon the pound-mile Basia, = 
always makes the most economiral — 
fuel consumption dos not ar nsf 
tion with the weight by any 
be presented to the winner, 
making the most pound-uties per two 
entries close May 2 and a fee of $10 will be 


The Grand Prix international antemobile 
be held in France on June 26 and 27. This 
take the plate of the Bennett Cup race, which 
held for the past six.years. It wilt be run on’ 
cessive days, and the pules which govern it ae 
ous, requiring the driver and mechanic to do, ait the 
work of changing tires and making necessary | 
The race will be run over the Sarthe cfreuit, the 
distance being 750 miles, 
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Canadian mica has been increasing steadily in value 
from 1895 .to the present. time, and that hai 
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MEERSCHAUM AND ITS MANUFACTURE INTO PIPES, 

Despite our familiarity with meerschaum, as used in 
pipes, it is safe to say that few of us have more than 
a vague idea of the peculiar properties of this sub- 
stance, or the condition in which it occurs in nature. 
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mines are on the plains of Eskishehr, 250 miles south- 
east of Constantinople. One of these mines is said to 
be a thousand years old, and consists of about two 
thousand pits within an area of six miles, all but about 
150 of which have been exhausted. The mineral occurs 
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mine comprises three thousand pits, only one h 

of which are being worked. The material is 

the inhabitants of the surrounding villages and tr 
ported in the rough to Eskishehr, The meerschaum | 
soft when mined, but soon hardens when exposed 


the air. For this reason the lumps are roughly 
off at first and then laid aside to dry. When dry ¢ 


in nodules or lumps of various and irregular sizes, 
buried in the alluvial deposit of the plain. Another 


Nor may its chemical designation as a hydrous silicate 


of magnesia of the formula Mg,8i,0,+2H,0 prove 











Carving an Elaborate Design. 


very enlightening The ancients believed the substance to be petrified 
sea-foam, hence the German name Meerschaum, meaning sea-foam; and 
a very apt name it is, for the mineral is very white and so light that 
it will float when dry. Pieces of meerschaum have been found floating 
in the Black Sea which were evidently washed out of their matrix by 
the waves. This may also have had its influence on the sea-foam theory 
of its formation 

Meerschaum is found in best quality and most abundant quantity in 
Asia Minor, though it also occurs in Greece, Spain, Moravia, and 
Morocco, and even in this country in South Carolina. The richest 





Softening and Bending the Amber Stems. 























Smoothing Off the Pipes with Shave-Grass. 


are subjected to a thorough scraping and cleaning, and are finally 
waxed and polished. The lumps are now sorted according to size in 
four classes and packed in boxes labeled L., G. B., K. B., and K. P. for 
the German words Lager, gross Baumwolle, klein Baumwolle, and 
Kasten polirt, Lager being the largest size. In this condition the meer 
schaum is shipped to the pipe manufacturers. 

The accompanying photographs, taken in a meerschaum pipe factory 
of this city, illustrate the process of forming the material into pipes 
The !arger pieces are cut with a band saw to a convenient size, after 
which the meerschaum is soaked in water until it becomes quite soft 
Meerschaum when wet becomes very soapy, and will produce quite @ 
lather if rubbed. In fact, the material serves as a very good substitute 
for soap, and is thus used in Morocco. Meerschaum dust makes a8 








Waxing and Polishing the Pipes with Chalking. 
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Turning Up the Bowls and Stem Shanks. Sawing Meerschaum to Pieces of Convenient Size. 
* MEBRSCHAUM AND ITS MANUFACTURE INTO PIPES. 
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ent cleaning powder for removing spots from 


1 
Sates. After being thoroughly soaked, the meer- 
schaum can be cut like cheese, and it is then roughly 
shaped with a knife to the form of a pipe. When dry 
the bow! and stem shanks are drilled, and then, if the 
pipe is of a plain pattern, it is turned on a lathe to the 
desired form. If a square-stem shank is desired, it is 





Rear View of the Hair-Drying Machine. 








The Electric Hair-Drying Machine. 


shaped with a file. The shank is now shouldered and 
threaded to receive the amber stem-piece. These stems 
are cut from plates of solid amber, most of which is 
imported from Germany. 

Amber occurs in many parts of Europe and America, 
but in largest quantity along the coast of Germany. 
This fossil gum is found in lumps or grains, and is 
melted at 550 deg. F. and refined. There are two quali- 
ties of amber, the transparent and the opaque or 
cloudy, the latter being much tougher and, therefore, 
more serviceable. The pipe stems after being tooled 
out are bent to the required shape. They are first 
immersed in oil and heated until they lose much of 
their brittleness. Then they are held over an alcohol 
flame and bent as desired. The threaded ends of the 
stem are protected while bending by an arbor screwed 
therein. The pipes are now carefully smoothed with 
pieces of American rush, or shave grass. The stem 
of the grass, owing to the natural deposit of silica, has 
a fine roughness which perfectly adapts it for this 
service. After 
the pipes have 
been properly 
finished with 
the rush, they 
are immersed 
in melted wax 
for a short 


ing on the 
density of the 
Meersc h a u m, 
@nd then they 
@fe given a 


high polish 
with chalk pre- 
elpitate. 


Meersch au m 
fg an excellent 
Material for 
Srtistic cary- 
ing, and some 
Carved tobacco 
Pipes are per- 
fect Sems of 
art. One of our 
Hustrations 

& meer- 


Working out an 
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elaborate design. In the selection of a meerschaam 
pipe, one should be careful not to pick a dead white 
specimen. That which is of a slight creamy color will 
soonest take on that beautiful rich yellow-brown shade 
which so delights the smoker. Nor should the meer- 
schaum be too light, as that is an indication that it is 
too porous to color properiy, while on the other hand, 
a very heavy meerschaum may be almost too dense to 
absorb the coloring nicotine. A great many so-called 
meerschaum pipes are made from. artificial meer- 
schaum, a material composed of the chips and dust of 
meerschaum~ bonded with some solution and molded 
into blocks. The artificial product is some- 
what heavier than the genuine. There are 
still other ways of imitating meerschaum, 
and a novice will find much difficulty in suc- 
cessfully selecting a genuine meerschaum 
pipe of good quality. 
SOME NOVEL USES OF ELECTRICITY. 

The increased use of electricity in every 
branch of industry surprising even to 
the most ardent advocates of this mysteri- 
ous form of energy. Not only has electric- 
ity invaded the territories occupied by all 
other forms of energy, but it has actually 
created new fields of its own. This is par- 
ticularly marked by the present electrical 
invasion of our homes, where labor-saving 
devices were never thought of until elec- 
tricity showed its wonderful adaptability to 
all classes of work. Electric light had 
scarcely ceased to be a novelty when the 
electric fan was introduced and then the 
sewing machine motor. In the past few 
vears more attention has been paid to elec- 
tric heating devices. In the nursery and 
sickroom electric milk warmers and devices 
for heating water are becoming a necessity, 
while the ceasily-regulated electric pad 
threatens to entirely displace the hot-water 
bag. Electrically-heated curling irons, 
electric cigar lighters, electric chafing dishes, 
etc., are but a few of the many electrically- 
heated devices now in common use. Electric 
flatirons are now quite extensively used 
in the kitchen and sewing room. Travelers 
find them most useful for pressing out cloth- 
ing that has been mussed or creased in packing; 
ladies find them nseful for ironing out filmsy shirt- 
waists and lace ¢ollars and e¢uffg. which they would 
not dare intrust to the usually careless laundress. 
Outside of the household electric flatirons are com- 
monly used in tailoring shops of all classes, and even 
architects and engineers have begun to employ them 
for smoothing out blue-prints and plans. 

One of the latest electrical novelties is the hair- 
drying machine. This combines both electric heat 
and electric power. It consists of a casing which in- 
closes coils of resistance wire and an electric fan. The 
fan sucks air into the casing over the resistance wires 
and the latter heat the air to any desired temperature 
under contro] ef the operator. A flexible tube com- 
municates with this casing and receives the current of 
heated air, permitting the operator to direct the cur- 
rent where desired. When properly handied twelve 
persons can be treated in one hour at a cost of but « 
fraction more than one cent each. The kitchen offers 
an excellent field for electrical apparatus. Already 
many electrical cooking outfits have been invented. 
The electric range is a convenient little piece of 
kitchen furniture whose chief charm lies in the fact 








Washing Dishes in an Electrically Operated Machine. 






that it ts ready for instant use at the touch of the 
switch, and immediately after the cooking is done; the 
power can be cut off. This resulta in a great saving 
of expense, doing away entirely with that wasteful 
consumption of energy which is necessary in coal 
ranges in keeping the fire going so that the range will 
be ready for use. The electric range also possesses 
an advantage over the gas stove, its closest competi. 
tor, in that no match is required to light it, and 
it is entirely free from odors, One of our illustra- 
tions shows a small electric broiler which will cook 
a medium-sized steak at a cost of but two cents. 
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The electrical restaurant, shown in another. af our i!- 
lustrations, serves to exemplify the conver ence and 
adaptability gf electridity to kitehea work. Tt will be 
seen that the cooking apparatus is placed. in the cen- 
ter of the restaurant with no attempt to seréen it off 
from the rest of the room, Here the manager, in a 
business suit, does the cooking while chatting with 
his patrons with no fear whatever. of smoke, soot, or 
ashes spreading out into the reom, while the cooking 
smelis are drawn up through a ventilator just. above 
the range. A whole chicken can be roasted in a 
quarter of an hour and lamb chops can be brotied in 
three minutes. This rapid cooking results in retain- 
ing the juices of the meat. 

The advantages offered by the kitchen for the de- 
velopment of electric power devices have not as yet 
been fully realized. The kitchen is the workshop of 
the house, and affords a splendid opportunity for 
labor-saving apparatus. A well-ordered kitehen should 
have its electric fan set in the wall to draw off the 
heated air and odor of- cooking from the building. 
Small electric refrigerating planta are provided te do 
away with the inconvenience of hauling ice into the 
house. As yet electric labor saving apparatus has 

* not been intro- 
duced to any 
large extent in 
private houses, 

- but some of 
‘the accom. 
panying fHlus- 


of its possibill- 
ties in the 
home.-. Here 
may be sten 
the eleetric 
dish washer, 
the. dishes be- 
ing piled into 
an open wire 
-Dasket and 
dipped tate 
doiling water 
which is 
whirled rapid- 
Jy against them 
by an electric 
motor. The 
same operation 
repeated in 
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three different vessels will thoroughly clean the plates, 

after which an electric fan is used for drying them 
Tile entire operation requires but a few minutes. The 
knives can be scoured and polished by passing them be- 
tween a pair of rapidly-rotating buff-wheels, and an 
emery wheel is provided for sharpening the steel 
blades. But the use of the electric motor in the kitchen 
is not confined to cleaning apparatus. A number of 
electrically-driven machines have been devised for pre 
paring food. Two of these are shown herewith. One 
of them consists of a cabbage-chopping machine, and 
the other is a potato-paring machine. The latter dis- 
charges potatoes fully pared except for the eyes, which 
can readily be cut out by one of the attendants. It will 
be evident that these are but a few of the different 
uses to which electric power can be applied, and it is 
expected that the next few years will add wonderfully 
to the present variety of electric labor-saving devices 
for kitchen use 

We are indebte4 to the Bulletin of the New York 
Edison Company and to the Siemens-Schuckert Works 
of Berlin for the photographs used in illustration of 
this article. 

—_ 9+ 9+ oe 
New Departure in Antmal Study 
BY FF. MANDE SMITH. 

With practically nothing known of the diseases of 
wild animals, the establishing of ‘the Infirmary and 
Laboratory of Pathology for the inmates of the Zoo- 
logical Garden of Philadelphia is an interesting de- 
parture. The office of the Zoological Society is in 
the quaint little old mansion, called “Solitude,” which 
wat built by John Penn, the nephew of the founder 
of Pennsylvania. Standing rather near the main en- 
trance, this plain and dignified one-story building 
consists of a central hall, running through it, and 
four large light rooms. To the right of the entrance 
is the laboratory. Immediately back of it is the post 
mortem room. To the left is the infirmary, and in 
the rear of it is the quarantine room. New arrivals 
for the collection go at once into the quarantine room, 
provided they are of moderate size, that they may be 
examined and watched for a certain period. ‘Smaller 
animals on the sick list are placed in the infirmary, 
and, truth to tell, our friends (or relatives), the simia, 
are in the majority. As a rule, from one to half a 
dozen may be found in this pleasant room. 

In the post-mortem room there is a refrigerating 
plant, a dissecting table, barrels of formaldehyde (one 
a 10 per cent, the other a 40 per cent solution) and 
Mutier’s solution, and a barre] of “remains.” It is 
indeed uncanny to see a section of what is mortal of 
ah animal friend, which one has admired and taken 
sugar to for years, but the spirit of which has passed 
on—one hopes to eternal sweets, or fruit, or tender 
loin steaks, or whatever it best likes. 

Long tables are built into three sides of the labor- 
atory, while at the table in the center there is always 
some work being carried on. Upon it is placed the 
microtome, which is an interesting instrument for 
cutting tissues into sections of tissue-paper-like thin- 
ness. Though these sections are usually cut from 1/250 
to 1/500 of an inch in thickness, or rather thinness, 
the microtome has a capacity of 1/2,500 of an inch. 
This thinness is necessary, that the specimen, which 
by this time is mounted on a glass slide for use under 
the microscope, may be seen through. 

The specimens as they come from the autopsy are 
placed in fixing solutions, and then in alcohols. Lastly 
they go into paraffine, liquid or solid, and after four 
to eight hours in the incubator, at 52 deg, Cent., or 122 
deg. Fahr., they come out imbedded in this remarkable 
substance, and ready for cutting in the microtome. 
One or two specimens are taken of each organ, aver- 
aging about 14 to an animal. In the post-mortem room 
Dr. Courtland V. White, who heads the staff.of this new 
ipfirmary and laboratory, dictates changes, and any- 
thing abnormal! is made a note of. The final touch to 
the specimens is to mount them on glass, and color 
them with haematoxyton. 

One incubator is full of culture media, and in these 
cultures many sorts of bacteria are being grown in 
anything from milk to Japanese moss (agar). One 
culture is alive with typhoid, another with tuberculosis. 
There are many of these cultures,*and despite their 
smaliness they hold enough deadly bacteria to kill a 
million people. 

It is hoped and predicted that improved hygienic 
methods will be discovered, and new serums against 
dread disease for the benefit of mankind, as well as 
the lower animals. This new departure has cost $9,000 
for the building and $2,000 for the apparatus. 

Sn eae 
A Substitute for Sponges. 

In Algeria, the cultivation of “vegetable sponges” is 
now making progress. The cultivation of this plant 
(of which about ten species are known, and cultivated, 
in the warm regions of Asia and Africa) is fairly ex- 
tensive in the environs of Algiers and Oran. Prior to 
maturity the fruit is edible; when the stage of ripeness 
has been passed, however, the pulp becomes separated 
from the fibrous matter which then forms the spongy 
mass termed the “vegetable sponge.” Fine specimens, 
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when carefully bleached in a weak lime bath, are sold 
at from 3% to 4% pence apiece. Paris is at present 
the chief market for most of the vegetable sponges 


grown in Algeria. They are highly suitable not only 
for toilet and bathroom, but also for domestic pur- 
poses. 
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Work Standing and Seated. 





Is manual labor better done standing, or in the 
sitting posture? A question as interesting from the 
individual as from the socia! point of view. We know 
that those who practise the trades and the most deli- 











Electric Potato-Paring Machine. 


cate arts seated often rise to consider their work with 
more precision, or to perfect its details. And the 
physiologists admit, on the other hand, that the stand- 
ing position is the attitude that best assures stability 
against exterior forces, and so obtains the best fulcrum 
in the various activities. 

Nevertheless, it was not futile to confirm these some- 
what theoretical considerations by experiment. That 
is what M. Charles Ferré has done by means of the 
ergograph, an instrument that allows registering the 
number of liftings of a given weight by the middle 
finger, and the extent of each movement of this finger 
Now, the result of these experiments is to show that 
work standing is about one-tenth superior to work 
seated. But, if we compare these works at their be- 
ginning and at their end, we notice that work seated 
is less considerable at the beginning and gradually 
subsides, while remaining pretty intense at the end; 
whereas work in the standing position is more intense 
at the beginning, persists for a long time very high, 
then rapidly falls. 

The standing position, then, favors work and appli- 





Electric Machine fer Chopping Cabbage 
SOME NOVEL USES OF ELECTRICITY. 


cation during a long period; but it is certain that this 
exaltation is followed by. a more rapid fatigue. By 
experiments of the game sort M. Ferré has ascertained, 
moreover, that a long period of inactivity preceding 
work diminishes the value of. the latter, whereas a 
short period of inactivity of five.or ten minutes is fol- 
lowed by an improvement in the work, After an hour 
of inactivity work is reduced to its minimum. It 
seems that the subject is torpid or asleep. Practical 
deduction: the pauses from work, as between two 
classes, should never exceed fifteen minutes.—From 
Illustration (Paris). 


“how he applied his discovery im the lightning rod. We 
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FRANKLIN'S SCIENTIFIC WORK. 


Rather late in his very active life the tenth of Josiah — 4 


Franklin’s sons had occasion to set down the impreg: 
sions of his remarkably varied and successful career 
and to reflect, in a graceful yet simply-worded auto 
biography, on the meager advantages that he had jp. 
herited from his father. Two of Josiah Franklin's 
attributes were singled out by his youngest son as the 
most noteworthy in his heritage. “A sound under. 
standing and solid judgment in prudential matters, 


both in private and publick affairs,” was the first; the 


second was “a mechanic ‘genius” in ‘being “very handy 
in the use of other tradesmen’s tools.” 

Of Franklin’s “sound understanding and solid judg 
ment” historians have written at length; of his “me 
chanic genius” little is popularly known beyond the 
picturesque facts of his early days spent in candle 
making shops and in printing offices. 

Franklin's interest in electricity, the field in which 
his mechanic genius expressed itself most originally, 
began in his fortieth year. A Dr. Spence appeared fn 
Boston in 1746 and exhibited some crude electrical ap- 
paratus on the mysterious working ‘of which he di- 
lated in popular lectures. Franklin heard him ‘and 
was interested, despite the fact that Spence was not 
over-skillful in manipulating his apparatus nor over. 
illuminating in hfs explanations. When Franklin 
returned to Philadelphia he repeated some of Spence'y 
experiments with a glass tube that had been sent over 
by Peter Collinson, a mefchant who had an-extensive 
trade with the colonies and who took a lively interest 
in the Library Company with which Franklin was 
actively connected. After a year’s experimenting 
Franklin was convinced that he had made advances 
of real import and sent to Collinson an account of 
the first electrical discoveries made in America. Early 
in that famous scientific correspondence he referred to 
the “wonderful effect of pointed bodies both in draw- 
ing off and throwing off the ‘electrical ‘fire’ and told 
Collinson how a cork suspended ‘by a silk string was 
repelled after contact with an electrified cannon ball, 
and how a steel bodkin held near the ball conducted 
the electricity away from the iron so that the ‘cork 
fell back and was no longer repelled by it.” 

The rubbing of a long tube with buckskin proved too 
tedious in the end, and ‘so Philip Sing, one of Frank- 
lin’s associates, transformed the tube into a ball, pro- 
vided it with an axle anda driving wheel after ‘the 
manner of a grindstone, and ‘thus reinvented the elec- 
trical machine. 

All this was done by a man naturally apt in the 
handling of instruments, guided only by the books 
which Collinson had supplied, by Collinson's brief let- 
ters, and by Spence’s awkward demonstration. of 
contemporaneous European work nothing was known. 
In a way it was fortunate that Franklin knew nothing 
of the electrical investigations which were then con- 
ducted in Europe, for he was thus led to explain in his 
own way the cause of the “drawing off” action of 
pointed rods. He proposed a theory that accounted 
for the observed facts with singular simplicity. The 
phenomena observed could be explained, he argued, 
by assuming that there is a certain quantity of elec- 
tricity naturally belonging to every suDstance in its 
unexcited state. If by suitable means that quantity 
be increased, the substance may be said to be plus or 
positively electrified; if diminished, minus, or nega- 
tively electrified. Adding to this hypothesis the view 
that electricity is self-repellent and attractive of mat- 
ter generally, he was able to construct satisfactorily 
what has since been called the one-fluid theory of 
electricity in contradistinction to the two-fluid theory 
of his European predecessors and contemporaries. 

Curiously enough modern physicists are reverting to 
Franklin in their negative-corpuscle theory. The ideal- 
istic school of English ‘scientists, headed by Thomson, 
Lodge, and Crookes, account ‘for negative electricity, 
by the discharge of'a negative corpuscle from a posi- 
tively-charged body. - Just why this action should take 
place we are'no better ‘informed than was Franklin. 
In two hundred years we ‘have advanced not very. 
much beyond him, so far as the philosophy of static 
electricity is concerned. Of the electric spark and of 
lightning we know but little more than he did. 

We need not here repeat the story how several per: — 
sons before Franklin’s day had detected the resem, ~ 
blance between lightning: and electricity, but that no 
one had yet entertained the magnificent idea of exam: 
ining the suggestion experimentally; how Franklin 
proposed to. present a long, pointed conductor to a 
thunder cloud in order ‘to withdraw the electricity 
from it, if any it had; how in France instruments con- 
structed in accordance with his principle proved the. 
expected identity; how almost simultaneously he him: 
geif in Philadelphia succeeded by means of a kite; and 


may be permitted to obsérve,’ however, that his kite 
experiment is one of the “most “brilliant examples of. 
luck yet recorded. To attempt the extraction of light-~ 
ning flashes from a lowering sky was almost suicidal, 

Even at this late day timid persons occasionaily fly to. 
feather beds, sit on glass-legged chairs, or find refuge, 
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in rubber boots, during thunder storms. A repetition 
of Franklin’s experiment cost his immediate imitator 
his life 


The correspondence in which Franklin outlined the 
experiments which were subsequently crowned with 
such conspicu- 
ous success 
was offered by 
Collinson to 
the Royal So- 
ciety for pub- 
lication and 
almost deris- 
ively rejected 
by that body. 
Later the let- 
ters were pub- 
lished by Dr. 
F othersgill, 
widely  circu- 
lated and 
translated. To 
the credit of 
the Royal So- 
ciety be it said 
that, some 
years  after- 
ward, it elect- 
ed Benjamin 
Franklin an 
honorary mem- 
ber and be- 
stowed on him 
its highest 
honor — the 
Copley medal. 

Frank lin’s 
scheme of 
erecting light- 
ning rods to 
conduct atmo- 
spheric electri- 
city to the ground and thereby protect buildings was 
at first hotly oppesed. After the utility of the light- 
ning rod was established by abundant proof, another 
wordy war was waged as to the advisability of employ- 
ing pointed or blunt conductors. Franklin advocated 
the pointed rod; against him was arrayed a regiment 
of English electricians. Because the controversy af- 
fected his own royal abode, Buckingham Palace, a 
wise monarch whose philosophic intellect had once 
marveled at the culinary feat of introducing apples 
into dumplings, graciously considered 
the matter, decided that pointed con- 
ductors “were a republican device cal- 
culated to injure his Majesty,” and 
ordered the substitution of ball rods 
for the revolutionary but more practi- 
cal pointed conductors. “The king’s 
changing his pointed conductors for 
blunt ones,” said Franklin, “is a small 
matter to me. If I had a wish about 
them it would be that he would reject 
them altogether as ineffectual.” 

Franklin’s dramatic kite exploit 
added a new interest to the Leyden 
jar. Ladies and gentlemen of fashion 
at the courts of England and France, 
instead of whiling away their evenings 
at piquet and bezique, rubbed glass 
tubes, stood on insulated stools and 
extracted sparks from one another. 
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Franklin’s Electrical Machine. 


Franklin became so identified as the 
conqueror of the lightning that art- 
ists produced engravings of him in 


which he is pictured as the center of 
Louis the Sixteenth’s admiring court, 


crowned by noble ladies; or in which 
he is represented imperturbably seated 
near an open window with forked 


flashes darting across an ominous sky. 

Franklin’s own work with the Ley- 
den jar led him to adopt the correct 
view that the connected coatings 
“served only like the armature of the 
lodestone to unite the force of the sev- 
eral parts and bring them at once to 
any point desired,” and that the elec- 
tricity existed only on the glass. 

Franklin's contributions to science 
are not limited to his electrical discov- 
eries and inventions. Out of many 
Such two deserve special mention. 
They are the course of the North 
American storms and the effects of the 
Gulf Stream. . 

He relates the circumstance of his 
Meteorological ‘discovery in a letter 
dated February, 1749: 

“You desire to know my thoughts 
about the northeast storms beginning 
to leeward. Some years ago there was 
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an eclipse of the moon at nine o’clock in the evening, 
which I intended to observe, but before night a storm 
blew up at the northeast and eontinued violent all 
night, apd all the next day, the sky thick-clouded, 
dark and rainy, so that neither moon nor stars could 
be seen. The storm did a great deal of damage along 
the coast, for we had accounts of it in the newspapers 
from Boston, Newport, New York, Maryland, and Vir- 
ginia; but what surprised me was to find in the Boston 
papers an account of an observation of that eclipse 
made there, for I thought as the storm came from the 
northeast it must have begun sooner in Boston than 
with us, and consequently prevented such an observa- 
tion. I wrote to my brother about it, and he informed 
me that the eclipse was over there an hour before the 
storm began. Since which I have made inquiries from 
time to time of travelers and of my correspondents 
northeastward and southwestward, and observed the 
accounts in the newspapers from New England, New 
York, Maryland, Virginia, and Seuth Carolina, and 1! 
find it to be a ean@tant fact that northeast storms 
begin to leeward afid%re often more. violent there than 
to windward. Thus the last October storm, which 
was with you on the eighth, began on the seventh in 
Virginia and North Carolina, and was most violent 
there.” 

Now we know that almost all the chief atmospheric 
disturbances of this continent pass in an easterly or 
northeasterly direction toward the Atlantic Ocean. It 
follows, then, that the approach of these storms can 
be foretold by telegraph, and so with minor disturb- 
ances at variations in atmospheric pressure. 

The Gulf Stream was, of course, known long before 
Frankiin’s day; but he it was who caused the first 
chart of it to be made; the first who showed its splen- 
did proportions and its geographical and climatological 
importance; the first to detect its most salient 
characteristic (its high temperature), and the first 
to introduce the thermometer as a means of fixing its 
location. 

It is not amiss to regard Franklin as the first Ameri- 
can heating and ventilating engineer; for between the 
years 1740 and 1745, his scientific investigations had 
for their purpose the prevention of the wasteful use 
of fuel. His researches caused him to make a careful 
study of all the different methods of house heating, 
with the result that he invented the Pennsylvanian 
fireplace, which brought about a great economy of fuel 
and a properly heated room. The real Franklin stove 
is not the contrivance which has masqueraded under 
that name; it was an apparatus which took cold fresh 
air outside of the house, and after warming it in pas- 









sages kept hot by the escaping gases of the fire, finally 
discharged into the room. Had this old Franklin fire- 
place been enlarged and slightly altered and placed - 
in the cellars of our houses, it certainly woulé have 
become the prototype of all our hot-air furnaces. Dur- 





Houdin’s Bust of Franklin. 


ing the eighty-four years of Franklin's busy life he 
devoted at the most only seven or eight to scientific 
study. Unprovided with measuring apparatus, he 
must be regarded as ean experimental philosopher 
rather than as a scientist In our acceptance of the 
word. He could only guess shrewdly at the probable 
causes of the effects that he observed because he had 
no instruments of precision at his disposal. It. re 
mained for Galvani and Volta to provide a more prom- 
ising means of studying the phenomena of electricity 
with the exactitude demanded of sci- 
ence. 
or os 
New Method of Proserving 
Frais. 

L’Illustration has the following: 

“We know that the difficulty of pre- 
serving fruit lies in the rapidity with 
which pulpy fruits are impaired under 
the action of the organisms, fungi, and 
bacteria living upon their surface. 
Starting from this point of view, some 
English scientific men deduced from it 
that if these micro-organisms could be 
destroyed the period durisg which the 
fruit could be maintained in excellent 
condition would be considerably pro- 
longed. 

“The method which has furnished 
the best results to these inventors rests 
upon the immersion of the fruit in 
cold water containing three per cent of 
the commercial selution of formel. If 
fruits with soft pulp (like cherries, 
strawberries, and grapes) be in ques- 
tion, they dip them for ten minutes 
merely in said solution; then they 
steep them for five minutes more in 
cold water; and, finally, they spread 
them out upon a wire gauze or any 
other convenient arrangement, there 
to drain and dry. But when the 
fruit has a peeling or skin that we do 
not eat, there ia every advantage in 
submitting it merely to the formol 
solution. 

“Experience ‘has shown that fruit 
having undergone this treatment 
has remained absolutely sound, when 
a like quantity of fruit of each kind 
(taken for proof) had hecome moldy 
and decomposed in a space of seven 
days for the cherries, four days for 
the strawberries and grapes, and ten 
days for the pears. 

“M. Truelle, in making known these 
facts to the Society of Agriculture, 
remarked that this treatment could be 
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RECENTLY PATENTED INVENTIONS, 
Electrical Devices, 

BLECTRIC PROGRAM-CLOCK. — A, L. 
Rone, Forest City, lowa. Among quite a 
number of separate objects in the present in- 
vention, are the following: to economize bat- 
tery power; to provide a system in which any 
destred timing-clock may be employed by mak- 
ing In it comparatively trivial changes; to 
readily prevent certain alarms from being ac- 
tuated temporarily without interfering with 
other alarms, and to provide certain construc- 
tional details tending to promote efficiency, sim- 
plicity, and reliability in the action of the 
alarm. ‘This Invention constitutes an addition 
to another descfibed in Mr. Ronell’s former 
Letters Patent for time<ontrolled electric 
alarm. 

ART OF SUSPENDING AERIAL CABLES. 
I, A, McNem, Maywood, Ili, The principal 
objects of the Invention are to facilitate the 
erection of electric and like aerial cables. 
Brecting a cable upon a suspension-wire in 
which this latter is fixed in supports upon all 
the poles and in which open hooks are drawn 
over such wire by action of the capstan is 
objectionable. This invention obviates this 
difficulty, there being but one person required 
to manipulate hangers and close hooked loops, 
the process of these by the supports being 
automatically effected. This is done without 
diminishing security of the supports, the sus- 
pension-wire being so held that no amount of 
vibration can displace it. 


a 


ADJUSTER FOR ELECTRIC - LIGHT 
cornps.—J. T. Harneety and T. H. Harn- 
euLy, New Westminster, Canada. This inven- 


further, to provide means whereby the exuda- 
tion from the egg will take place slowly and 
substantially uniformly. 

HOG-TROUGH.—J. Crossin, Ava, Il. 
Economizing time and labor in feeding hogs 
and also preventing the animals from getting 
their feet into the trough while the feeder is 
feeding, also to arrange it so that each one 
gets its share of feed by preventing them from 
fighting each other away i« the principal object 
of the inventor. The trough Is formed with 
separate feeding compartments. 

AGRICULTURAL IMPLEMENT.—C. D. 
Apams, Sylvania, Ga. The principal objects 
in this case are to provide a machine with a 
motor to be driven by electricity, gas, gaso- 


lene, or the like, to connect the motor with 
traction-wheels so as to propel the machine, 
and to attach various kinds of implements to 


it in such a manner that they can be readily 
operated either by the motor or by forward 
motion of machine, at same time keeping the 
dimensions of machine within narrow limits, 
so that it will be sultable for general use and 
not require an extraordinarily large expendi- 
ture of power in operation. 


POTATO DROPPER AND PLANTER 
F. R. Aterient and J. 8. Joszrn, Norristown, 
Pa. In operation, the hopper being filled with 


potatoes, the planter is drawn along with the 
leg following the furrow. Picker-arms are ro- 
tated in reverse direction to the motion of the 
planter, and the arms pass upwardly through 
the hopper, the needles transfixing and carry 
ing upward a potato during their passage. 
Pairs of arms upon a shaft engage the picker- 
arms and knock the potato therefrom, which 





tion relates to adjusters for electric-light cords, 
the purpose being to produce a device very 
simple of construction and which may be read 
fly manipulated in order to dispose of any 
quantity of slack In the cord resulting from | 
the particular position or height desired for | 
the light carried by the cord. They are made | 
of paper, rubber, glass and light metals. 
TELEPHONE-RECEIVER SUPPORT.—F. F. 
Hows, Marietta, Obio. The improvement ts in | 
telephone-receiver supports, and in its employ 
ment a lower arm and its offset extension are 
adapted to undertie a wall-board and two 
clamps faced with felt or other suitable mate- 
rial are adapted to engage the face near one | 
edge and the opposite edge, respectively, thus | 





obviating the necessity of marring the wall 
board by screw-holes. 
Of Interest to Farmers. 
HORSE-HOE.—F. W. Anvenson, Westfield, 


This disk borse-hoe is for use in cul- 
tivating grape-vines, raspberries, shrubbery, 
and plants of various kinds. The main feature 
of the novelty is the construction and combina: | 
tion of parts whereby a hoe or cultivating- 
blade may be adjusted to and held at different | 
vertical and horizontal angles. 

HAY RAKE AND STACKER.—O, B. Mann, 
Meeteetse, Wyo. The purpose in this case ts to} 
provide a rake or stacker which will gather up| 


N. Y. 


hay as the machine advances and when a load) 
is obtained whereby the rake may be raised | 
2» that ita load may not trail upon the ground) 
while the machine is being drawn to the stack, 
and, further, when the stack is reached where- 
by the rake can be elevated as desired, held 
elevated, and the load discharged, and, further- 
more, wherein the rake-teeth may be given any 
inclination upward or downward, all under 
coutrol of the driver seated at the back of the 
machine. 
+ PLOW.—-R. Neison, San Martin, Cal. ‘his 
invention relates to plows and especially to the 
type known as “sulky-plows,” the frames of 
which are mounted upon wheels. The object 
ls to provide improved means for attaching 
the wheels to the frame jo the end that the 
height of the frame carrying the plowshares 
may be readily readjusted. An improved ar- 
rangement is provided for attaching the tongue 
or pole of the plow to the frame. 
RIDING-HARROW.—P. Fiemine, Burton 
View, Ill. Im the operation of this Improve 
ment the central and side harrows would be 
lowered Into contact with the ground and the 
teeth adjusted at a svitable inclination with 
reapect to the harrows. In moving the ma- 
chine from place to place the outer end of 
the side harrows would be elevated and en- 
gaged with the hooks on the frame and the 
central harrow could be elevated out of contact 
with the ground, thus leaving al! parts free 
from the ground except the wheels. If desired, 
a tongue may be secured directly to the 


me. 

MILK-PAIL.—J. Lown, Hutchinson, Kan. 
This Invention constitutes an improvement on 
the device formerly patented by Mr. Lowe. It 
related to an attachment for milk-pails which 
enabled the pall to present supports on oppo- 
site aides of the body of the pall. and adapted 
to support the pall from the knees. The object 
of the present improvement is to provide 
means for attaching the supports to the end 
that they may be normally held out of the way 
and against the side of the pall, but enabling 
them to be readily thrown into the project- 
ing position adapting them for use 

MEDICATED NEST-EGG.—G. H. Jones, 
Los Angeles, Cal. It ts desirable that the 
egus used for the purpose of destroying or 
driving away vermin should not give off fumes 
teo rapidly, which would endanger the lives 
of the embryo chicks. The inventor's purpose 
is to produce an egg tn which the medicated 
compound may be placed with facility, and, 
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| harness which permits an accurate, quick, and 


drops into the flaring mouth of the leg and 
passes down into the furrow. The concaved 
wheel both steadies the potatoes In their place 
and aids in covering them with dirt. 





Of General Interest. 

HOLDER FOR STAPLES, ETC.—J. A. 
Buake, Lafayette, Ind. Mr. Blake's inven- 
tion is an improvement in devices for use in 
the manufacture of concrete fence-posis, and 
it in the nature of a holder of staples 
and for reinforcing spacers in applying said 
staples and spacers to the soft concrete in a 
mold 


is 


PLUMB, LEVEL AND INCLINOMETER. 
WwW. A. Dimick, Vancouver, Wash. ‘This in 
strument is adapted for use in construction 

roadways and sidewalks or erection of 


buildings, so as to quickly and accurately de 


termine if structures or parts thereof are 
level or properly inclined or vertically po- 
sitioned, as the character of work may re- 
quire The object Is to provide features of 
construction which afford a.gombined “plumb,” 
“level,” and “inclinometer” in one small in- 


strument, which may be readily secured upon 
a straight-edge of suitable length. 
BRIDLE.—C. Hay-Hay, Red Lodge, Mont. 
The object here is to provide details for a 
driving-bridle to be used for double or single 


convenient adjustment of the crown-straps 
and check-straps of the bridle, so as to give 
the latter proper length for connection with 
the bridie-bit without changing the position 
of the blinders on the crown-strap, ff this is 
correct, or to false or lower the blinders 
without altering the length of the check- 
straps, so as to give the blinders the proper 
position, these adjustments enabling speedy 
fitting of a bridle having the improvements 
upon heals of different animals that may vary 
in sizes. 

FENCE-POST.—J. A. Biake, Wolcott, Ind. 
Mr. Blake provides a concrete post reinforced 
from end to end by longitudinal reinforcing- 
wires, stayed at intervals by brackets, which 
also operate to support the wires within the 
mold in the operation of molding the post, the 
sald posts being also provided with simple 
and effective means for securing the fence- 
wires in the use of the post in fencing. 

SUPPORTER. — Saran Lirxowrrs, New 
York, N. Y¥. The object In this instance is 
to provide a new and improved supporter for 
use on children’s garments, corsets, suspen- 
ders, and the like, and arranged to form a 
proper support for bands, trousers, hose, and 
the like garments, and to allow convenient 
connection or disconnection of the parts, and 
to prevent the garment parts from becoming 
entangled and injured in the supporter. 

ADJUSTABLE SEAT AND DESK.—J. T. 
Brent, Second, Cold Spring, N. Y. This tn- 
vention relates to a desk and seat for use in 
schools and similar places. The principal ob- 
jects of the inventor are to simplify articles 
of this character. by forming the main parts 
of metal and to so put together the several 
pleces of metal constituting the article as to 
afford simplicity of construction and strength, 
together with lightness, in the finished ar- 
ticle, ' 

GRAPHITE-SEPARATOR.—J. H. Davis, 
Glens Falls, N, ¥, The principal objects of the 
invention are to provide means for effectively 
separating beth fine and coarse graphite and 
retaining practically all of that materia! which 
may be In the ore, for collecting sand and other 
materials which may be included with the 
graphite In the ore, to produce graphite in the 
pure marketable form, and to wash it clean 
from all foreign matters. 


SAFETY-RAZOR.—F. A. Ctavsera, Wee- 


and interchangeable blades are employed 
which when placed in a body-frar‘e back to 
back present two opposing cutting edges, the 
blades being primarily shaped fer the pur- 
pose intended and made of sufficient thickness 
to admit of beveling their cutting edges, 
which bevel is so deep that the blades can be 
repeatedly honed, ground, and stropped with 
the best results. 
GUN-STOCK.—W. F. Corizg, Waco, Texas. 
In constructing the ordinary gun-stock the 
wood composing it is cut across the grain at 
the grip or narrowest portion adjacent to the 
breech, where it is consequently vitally weak, 
whereas in the present improvement the stock 
grain is preferably continuous or uncut, and 
the stock therefore possesses as great strength 
at one point as another, besides being lighter 
than the old form and adapted for advan- 
tageous use In handling the gun. 
SWEAT-BAND.—R. H. Curtis, Long Branch, 
and H. D. Curtis, Red Bank, N. J. One pur- 
pose of this invention is to provide a band 
having folding flexible members or leaves upon 
its inner face so arranged that when folded 
up in direction of the free edge of the band 
in a hat the band will represent a given nor- 
mal size, and wherein when the said members 
are folded in direction of the edge of the 
band which is attached to the hat the Interior 


measure of the sweat-band will be reduced 
about a half-size. 
REVOLVING DRUM-SCREEN.—J. P. Brew 


and E. P. Surrer, Basin, Mont. This invention 
is in the nature of a screen designed to be used 
for the purpose of screening the slime-water 
of the concentrator either before or after it 
is worked on the concentrator-jigs, the slime- 
water belng worked over for whatever value 
it may still contain. The drum’s periphery is 
formed of screening-wire in which the materials 
to be sereened are applied to the outer surface 
of the drum and pass through the wire to 
troughs inside the drum and in which refuse 
matter clinging to the wire mesh is constantly 
removed and the screen kept in cléan, effective 
condition.” 

SHADE.—-L. W. Haieut, White Plains, and 
W. E. Cuapman, New York, N. Y. The inven- 
tion refers to a shade intended particularly 
for electric lights, but useful in connection 
with other lights. The object is to produce 
a means by which the light may be subdued 
and reflected in various colors and figures. 
Also to produce a shade and reflector which 
will enable the lights, particularly electric 
lights, to be hung in fanciful groups, taking 
the place of the usual chandelier. 


STAND FOR LIQUID-CONTAINING VES- 
SELS.-O. HAMMARLUND, New York, N. Y. 
This improvement has reference more espe- 


elally to -stands or holders for bottles, de- 
eanters, #nd the like of the type comprising 
glass or other solid stoppers; and one of the 
principal objects is to provide a structure in 
which one or more bottles, etc., may be placed 
so that the removal can only be effected in a 
certain way or by employment of special 
means, thereby preventing unauthorized or sur- 
reptitions abstraction of any of the liquid con- 
tents thereof. 

LOG-CHOCK.—J, E. Knicut, Blue Canyon, 
Wash. An object of this invention is to pro- 
vide a chock for holding logs on cars, trucks, 
and other means of transportation, which 
chock may be readily released to enable the 
logs to be rolled from the car without the 
necessity of a person going to the side of the 
car from which the logs are to be rolled. 

COMBINED MINNOW BUCKET AND TRAP. 
—F. Permecxy, Austin, Texas. An outer 
bucket of ordinary form is employed, together 
with an inner one having specially-constructed 
heads applied to the ends thereof, making of 
this bucket a trap. Said inner trap-bucket is 
also of special construction, by which the 
working capacity, thereof may be varied in 
use. 

FLUSH-VALVE.—E. D. Barrerr, Plainfield, 
N. J. The principal object of the inventor is 
te provide means for permitting a sudden rush 
of water through the valve when opened, 
whether the admission-pipe is the same size 
as the outlet-pipe or smaller, and to pro 
vide for the gradua! closing of the valve, so 
that a constant stream will ‘pass through for 
some time without the necessity of holding the 
valve open. 

BEDGER.—W. Wruiz, Los Angeles, Cal. 
The ledger comprises a plurality of sheets 
transversely perforated, dividing each into a 
shert upper and a long lower portion, and 
ruled vertically upon each side to divide the 
sheet into vertical halves, the upper portion 
fuled upon each side transversely into a series 
of lines, and each half ruled vertically to 
form a column headed “meter number,” and 
columns for names and street-number, one-half 
of lower portion ruled to form column for 
dates, and columns headed “Statements,” etc., 
the other Into columns headed “Statements,” 
“Total,” ete., and entire lower portion ruled 
transversely into spaces for one month’s busi- 
ness, sald spaces bearing, in date’s column, 
names of the twelve months, respectively. 
FIREPROOF FIXTURE. — EB. F. Firz- 
paraicn, New York, N. Y. This patentee's in- 
vention has reference to fireproof fixtures— 
such as partitions, blinds, doors, walls, and the 
like—his more particular purpose being the 
provision of an inclosed air-space, sometimes 
designated as a “vacuum,” which acts as a 
non-conductor of heat. 


and side walls between which the cigars 
extend, and separated front bars connecting 
side walls and serving to retain the cigars 
place, while permitting them to be seen fg 
display. One of said bars has an ext 
furnishing a closure with which the inner endg 
and adjacent sides of the cigars may contact, 
the side and rear walls being extended at the 
opposite end to form a closure for the con. 
tainer. 


DRAFT ATTACHMENT FOR HAMES.— 
F. J. Martin, Putney, Vt. In animal-harness 
the point of draft strain should be at a proper 
distance above the strap connection between 
the lower ends of the harness, so that such 
strain is imposed upon the padding of the 
collar at a point that insures a proper pres- 
sure upon the shoulders, and this point for im- 
posing pressure varies in different animals. 
To enable making a convenient change and 
adapting the harness for comfortable service, 
Mr. Martin has devised the attachment for 
connecting the front ends of tug-straps with 
the harness, 

ROOFING.—H., M. Jackson, Lancaster, Ohio, 
This inventor improves means for securing 
slates on roofs and protecting the edges of 
the courses laid thereon. In laying slate in 
single lap in the usual way the first and last 
rows of nails are exposed and small spaces 
between the slats and roof are left open along 
the side edges of the roof. He provides a 
securing and protecting device which not only 
adds to the security and efficiency of the roof- 
covering, but also to its ornamental appear- 
ance. 

STERILIZING AND ANTISEPTIC CASE 
WITH STAND FOR SURGICAL INSTRU- 
MENTS.—P. Bricanti, New York, N. Y, This 
invention refers to a case and stand for surgi- 
cal and dental instruments, the principal ob- 
jects thereof being to provide means whereby 
the instruments can be effectively treated by 
ab antiseptic solution and then transported to 
any place where it may be necessary to use 
them in an operation without contaminating 
them in any way; also to provide means for 
holding the instruments and to provide for 
introducing and discharging the solution. 

MARINE LOCK.—J. Diamant, New York, 
N. Y. In this case the invention refers to 
hydraulic engineering ; and its object is to pro- 
vide a new and improved lock for canals and 
other waterways and arranged to permit of 
raising or lowering marine vessels from one 
water-level to another without the loss of water 
and with the expenditure of comparatively lit- 
tle power. 

LETTER-CARRIER’S MAIL-DEPOSIT BOX. - 
—T. Van M. Davis, Portland, Ore. In 
the form of the improvements made by Mr. 
Davis, he empioys a mail-deposit box of special 
construction having special means for fasten- 
ing the same to a suitable support therefor, 
and provided with a door or closure which may 
be fastened or secured In place by a suitable 
lock that is to be opened only by the letter- 
carrier or other person in authority. 


ACCOUNT-FILE.—J. O. Witueim, Lima- 
ville, Ohio. A purpose of the invention is to 
provide a file which will\also serve as a regis- 
try of the accounts filed therein and to so con- 
struct the file that the captions of all of the 
outermost bills contained in the file and ac- 
cumulated in one or more days or in a given 
period of time will be visible at a glance and 
the underlying bills will be equally visible 
as the outermost ones are removed. 

GARMENT-FORM.—E. T. PaLmMenserc, New 
York, N. Y. Im the present patent the inven- 
tion has reference to apparel apparatus, and 
its object Is. the provision of a new and im- 
proved garment form arranged to allow con- 
venient and gqvick interchange of different 
arms, heads, and shoulders, according to the 
style of dress to be displayed. 

PROPELLER-WHEEL.—A. H. Littie, New 
York, N. Y. The principal object of the in- 
ventor is to provide means on the blades of a 
screw or similar propeller for acting upon the 
water after the main part of the blade has 
passed through it, so as to recover some of 
the power that Is lost by the speedy rotation 
of the blades and cause the boat to atiain 
greater speed and in general give more satis- 
factory results. 

RIBBON-HOLDER.—R. A. GLapNey, Ma- 
rion, Ark. The object in this instance is to 
provide a ribbon-holder for use in retail dry- 
goods stores, fancy-goods stores, and like places 
and arranged to permit mounting a coll of rib- 
bon for convenient display and unwinding 
lengths as desired by purchasers without dan- © — 
ger of the roll of ribbon being soiled by unduly 
handling the same or dropping it to the counter 
or floor. 

LUBRICATOR.—G. Stoan, North Yakima, 

Wash. The invention relates to lubricators in 

which a spring-pressed plunger forces a turgid 

lubricant or grease to the part to be Ilubrt- 

eated. The object is to provide a lubricator 

arranged to Insure a constant feed of the 

grease to the part to be lubricated and without 

Ganger of leakage of the grease past the 

spring-actuated plunger. 

RAZOR-BLADE HOLDER.—J. H. Hunt, 
Massillon, Ohio. The purpose here is to pro 

vide a device for holding razors or like blades 
during stropping or honing. being particularly 
adapted for use in connection with the blades 








hawken Heights, N. J. This type ‘of safety- 
razor is so constructed that two removabie 


‘CONTAINER FOR CIGARS.—S. C. Manum, 
New York, N. Y. This container comprises rear 







































































































Aprit 28, 1906. 








iso is to simplify and render more effective 
construction set forth in Mr, Hunt’s improve- 


ments formerly allowed. 

ADJUSTABLE HORSESHOE-CALK.—T. W, 
J. McGann, Washington, D. C. Mr. McGann 
has made two inventions in the nature of an 
adjustable horseshoe-calk for rendering the 
horse rougb-shod without removing the shoe, 
relates to that form of adjustable 


The first 

ealk in which a plate applied externally to the 
toe part of the shoe is formed with two hook- 
shaped claws which hook around the front 
edge of the shoe and penetrate a short distance 
between the shoe and hoof and by means of 
which plate a movable calk-section is secured. 


He provides a detachable calk easily applied 
and removed and yet so strongly connected 
that its parts do not become loosened by bham- 
ection of hoof on the road-bed. In 


chain also joined to the lever and engaging 
intermediate the ends of the chain with a 
block, to which a second 


second chain, so that after adjusting pa 
the pipe by swinging the lever the first chain 
exerts tension on the second, forcing same 
against pipe and gripping it firmly. 
SNAP-HOOK. — Samvuen Hoar, Hibbing, 
Minn. Mr. Hoar provides a snap hook together 
with a mousing, in which the hook is mounted 
and with which it co-operates, the hook being 
provided with means for causing the same to 
become automatically engaged with an end of 
the ing as the bill of the hook is intro- 





mering 

the second he provides a detached calk which 
shal! be easily applied and removed and yet so 
strongly connected that its parts do not b 
loosened by hammering action of the hoof on 
the road-bed. In calks of this character the 
trouble has been to maintain a rigid connection 
of the calk to the shoe onder the severe strains 
to which it is subjected. 


HEEL-CALK FOR COM- 
HORSESHOES.—T. 


DETACHABLE 
POSITE RUBBER-PAD 


W. J. McGann, Washington, D. C. The design 
in this invention is to provide a detachable 
heel-calk applicable to that class of composite 
porseshoes which are known as “three-quarter 
shoes,” which are provided at the heel with a 
rubber: pad. This shoe is rendered rough-shod 


for slippery roads without having to take off 
the shoes or send the horse to the blacksmith. 
DETACHABLE CALK FOR RUBBER-PAD 
HORSESHOES.—T. W. J. McGann, Washing- 
ton, D. C. A detachable calk is provided for 
the toe and heel of that form of composite 
shoe which is made of a skeleton frame of 
metal having its recesses filled with rubber 
which forms a full tread-surface of an elastic 
quality. This form of shoe is well known and 
while cushioning the blow of the hoof on the 
road-bed has but little durability and is not 
effective In preventing slipping when sleet or 
ice is on the roadway. The invention is es- 
pecially adapted to this form, but applicable 
in some features to the metal shoe 
DETACHABLE HEEL-CALK FOR HORSE- 
SHOES.—T. W. J. McGann, Washington, D. C. 
The invention relates to heel-calks for rough- 
shod horseshoes; and it is designed to sup- 
ply a detachable calk which may be easily 
and quickly applied to or removed from the 
shoe while on the hoof without any drilling or 
machine work and without requiring the ani- 
mal to be sent to the shop. Mr. McGann has 
invented another detachable heel-calk for 
horseshoes which «relates to detachable heel- 
ealks for the ordinary flat or plain horseshoe ; 
and it is designed to supply a detachable calk 
which may be easily and quickly applied to or 
removed from the shoe while on the horse's 
hoof, so as to give a plain shoe the quality of 
& roughshod shoe. The same inventor has 
made another detachable heel-calk for horse- 
shoes, an invention which relates to that form 
of detachable heel-calks which is made In the 
form of a bridge-piece that extends across the 
rear ends of the shoe from heel to heel. The 
difficulty has been with this form to insure its 
firm adherence to the shoe against getting 
loose and coming off. He provides means for 
accomplishing this and supplies an efficient 
heel-calk that can be applied by any one with- 
out sending the horse to the blacksmith and 
which is applicable both to plain and rough- 
shod shoes. This patentee has also invented 
another detachable heel-calk for horseshoes 
and it relates to detachable heel-calks for 
horseshoes of that form in which the keels of 
the shoe are enlarged laterally at the ends. 
This form of heel is common in shoes of a 
composite character in which a skeleton iron 
shoe is imbedded in an elastic rubber mat. 
DETACHABLE CALK FOR HORSESHOES. 
—T. W. J. McGann, Washington, D. C. In 
this case the invention has for its object to 
provide a construction which can be readily 
applied to the ordinary horseshoe when on the 
horse's hoof and easily removed and will be 
efficient for the purpose designed when applied. 








Hardware. 

LOCK.—N. W. Wess, New York, N. Y. The 
improvement pertains to docks and latches for 
doors and the like; and tts object is to pro- 
vide a lock arranged to prevent unauthorized 
Persons from unlocking the door or other part 
on which the lock is used, the main bolt of the 
lock being held against retraction when the 
door is in a closed position unless the operator 
has the proper key or can turn the knob on the 
inside of the door. 

SASH-CORD FASTENER.—-L. H. Broome, 
Jersey City, N. J. One purpose of the tm- 
Drovement is to provide a device adapted for 
use in connection with a sash cord or chain to 
Produce a knot therein for the purpose of re- 
movably securing the cord or chain to the 
Window-sash, said cord or chain being espe- 
elally adapted for attachment to a weight. 

REVERSIBLE HANDLE ATTACHMENT 
FOR PLANES,- -R, Hunter, Spokane, Wash. 
In the present patent the invention is an 
improvement in that class of carpenter's or 
hand planes which are provided with handles 
‘adapted to be shifted laterally, so that the 
‘Plane may be used in angles or corners where 


at would be otherwise impracticable. 





duced thereinto to secure in place thereon a 
bit-ring or other device in connection with 
which the structure is employed. 

PLUMBER'S CLAMP.—R. Parker, Lake- 
wood, N. J. A base-frame is employed, its 
duplicate members being collapsible, and associ- 
ated with each member is a clamp comprising 
a stationary and a movable member, together 
with means for operating the latter to lighten 
a section of pipe in place between the jaws 
of the two said members. Said clamps are col- 
lapsible with reference to each other and dupli- 
cate members of said frame. Means rigidly 
secure members of the frame in distended rela- 
tion to each other for operation. Means rig- 
idly secure clamps in operative relation with 
frame, each being provided with means for 
enabling quick adjustment thereof in accord- 
ance with pipes of varying diameters. 

WIRE-WORKING DIE.—8. E. Jackson and 
E. B. Law, Weston, Mich. The principa! ob- 
jects of the inventor are to provide means for 
forming a joint or lock in a vertical position 
and still have an angle in each of the vertical 
wires which it connects, therefore making it 
Impossible for the lock to slide up and down. 
Another of additional objects is to cause the 
lock-wire to wrap around the line and stay 
once and then again around the line-wire, with 
each end of the lock-wire lying against the 
stay-wire. This assists In preventing sliding 
of parts upon each other. 





Meating and Lighting. 

ACETYLENE-GAS GENERATOR.—L. CG 
Gitmorn, San Pedro, Cal. The generator is 
arranged to insure periodic feeding of the 
carbid according to the consumption of the 
generated gas, to permit of agitating the carbid 
in the water-tank from the outside of the 
apparatus, to allow feeding of the carbid by 
hand to purify and cool the generated gas, and 
to provide a ready escape from the generated 
gas from the water-tank into the outer air 
whenever the gas Is under excessive pressure. 


TRAP.—E. J. Ryan, Danville, Il, Means 
are provided whereby the air forced from the 
radiators by the steam-pressure is allowed to 
discharge into the atmosphere, and the dis- 
charge-pipe sealed to prevent inlet of air, there- 
by causing a vacuum in the entire apparatus 
whenever water in the boiler arrives at 212 deg. 
Creating a vacuum at this time in the appa- 
ratus allows water to continue boiling and 
generates steam under a vacuum, thereby mak- 
ing any steam-heating system a combined pres- 
sure and vacuum steam-heating system, and 
providing a means whereby the water of con- 
densation is trapped and carried back to the 
boiler or steam-generator. 

VACUUM HEATING SYSTEM.—C. A. Dun- 
HAM, Marshalltown, lowa. The object in this 
ease is to provide improvements In vacuum 
heating systems whereby a thorough and uni- 
form heating is insured, a partial vacuum may 
be maintained throughout the system, only one 
pump is employed for returning the water of 
condensation directly to the boiler, the use of 
alr-escape valves on radiators or like heating 

di is disp d with, and the air in 
water of condensation is separated from the 
water and is discharged at the pump, which 
latter is kept primed at all times. 

WATER-CIRCULATING APPARATUS, —- J. 
N. Russec., 22 Charing Cross, Whitehall, Lon- 
don, England. The invention relates to water- 
circulation apparatus such as is‘ used for 
warming buildings, supplying hot-water draw- 
off taps, or for cooling storage rooms and the 
like and wherein the water ascends from the 
point where it takes up the heat. The object 
is to overcome a difficulty In this arrangement, 
and the invention consists In means whereby 
return water does not return directly to the 
heater, but is forced up a secondary ascension- 
pipe (by an aerated column-pump or equiva- 
lent) to an elevated tank, whereby a head of 
water is produced. Water passes from tank 
to heater by a final return-pipe, accelerating 
nature! circulation, 











and 

thin galvanized iron, and within is eus- 
pended a canvas sack. The bottom of the can 
open, air has free access to the sack 
on all sides, so that material deposited in it 
is constantly subjected to drying action. 





Machines and Mechanical Devices. 

FREEZING DEVICE.—E. Tuompsoxn, New 
Rochelle, N, Y. This patentee’s invention is 
mainly intended as an ice cream freezer and 
he provides a can spaced from the case by a 
coll for the freezing mixture, and forms in 
the bottom of the can an outlet leading to 
a chute, the opening being controlled by a 
slide. The agitator is mounted on a shaft 
extending through the bottom of the case and 
can, the shaft being designed to be operated 
by a drive shaft and gearing. The cream 
having been frozen the slide is withdrawn 
and the movement of the agitator serves to 
discharge the cream through the opening, and 
chute, 

CORRUGATING-MACHINE. —G. B, Joun- 
son, 8 Victoria street, Westminster, London, 
England. ‘This invention relates to a machine 
for producing a plurality of longitudinally- 
extending corrugations in a sheet of metal. 
The object is to enable a machine of this 
type to be employed for producing shapes com- 
prising a plurality of reverse curves and for 


bringing sheets of metal of any width to a filed. 


corrugated cross-sectional form—as is com- 
monly required in roofing-sheets—-whether the 
contour of corrugations be regular and sym- 
metrical. or otherwise and whether finished 
sheets be required to be flat or curved jongl- 
tudinally. 

CARPET-CUTTING MACHINE. R, &. 
Duss and W. A. Duns, Faribault, Minn. Old 
carpets and similar articles are cut up into 
strips and reweaved to form carpets, rugs, 
and the like. In order to provide a nap for 
such articles, the strips are slashed on their 
edges, The operation consumes considerable 
time, and the regularity of slashing is likely 
to be neglected when cheap labor is employed. 
The object of the invention Is to provide a 
machine which will simultaneously cut up old 
carpets and fabrics of all kinds into longitud- 
inal strips and slash the edges thereof regu- 
larly and uniformly. 

AUTOMATIC WEIGHING - MACHINE, E. 
Hanak, Ban Francisco, (al, In the present 
patent the inveiition has reference to a ma- 
chine which is especially adapted to accu- 
rately weigh or measure with great rapidity 
substances such as coffee, tea, seeds, spices 
and ali granular and all powdered substances 
that will flow by gravitation. 


STROPPING-MACHINE. — J. R, Curiey, 
New York, N. Y. One purpose of the Iin- 
ventor is to provide a machine by means of 
which a razor is stropped at the same angle 
as by hand and every stroke at the same 
angle and the strop is so shaped as to con- 
form to the shape of the razor edge, insur- 
ing the entire edge being stropped the full 
length of the stroke, thereby enabling it to 
be stropped in fewer strokes than by hand, 
wherein the different parts of the blade are 
stropped but for a small portion of each stroke 
and no part is stropped the entire length of 
the stroke unless at the expense of some other 
part. 

RAFTER-SCALE.—W. W. Dwicans and J. 
M. Apams, Arkadelphia, Ark. In this in- 
stance the invention refers to mechanics’ tools. 
The object of the improvement is to provide 
a convenient plumbecale for finding the 
lengths of rafters of various pitches and for 
different widths of buildings, The device may 
be used in one way, as an ordinary level to 
show whether a beam or floor is horizontal. 

EQUALIZING WEIGHT-FEED FOR DRILL- 
SHANKS.—-K. Brooxs, New York, N. Y. The 
purpose of the invention is to provide an ad. 
justable automatic weight or core drill feed 
for drill-ehanks designed to furnish a uniform 
pressure for what is known as “core-drills” 
from the commencement to the completion of 
its work and to provide the device with adjust- 
able weights, which serve to maintain perfect 
equilibriam, 

SEWING-MACHINE STAND.—G, D. Coormr, 
Providence, R. I. The underlying object of 
the invention is to improve the ordinary cast- 
fron stand tn point of lightness and durability, 
permitting the machine to be shipped with less 
freight rites and liability to breakage and pro- 
ducing a lighter machine, which may be moved 
about with greater ease than those ordinarily 
constructed. He constructs the stand of fron 
fods or heavy wire, the parts of which are 
joined im a peculiar manner, producing a very 
light and strong structure at diminished cost. 

COMBINED REAMER AND DIE-STOCK, 
3. J. Detenant, Chicago, Ill, The invention 
relates to mechanism for threading and ream- 
ing pipes, and more particularly to a reamer 
to be connected with a die-stock in such a 
manner as to accomplish both the threading 
and reaming at a single operation. Any or- 
inary die-stock may be employed In this rela- 
tion. 

DECORTICATING-MACHINE.—M. CaasTeL- 
ton, Merida, Yucatan, Mexico, One purpose 










ADDING-MACHINE.—N. 8, 
A. I, Gancumr, New York, N, ¥, 
of the invention is to provide a machine not 
Hable to easily get out of order, and arranged 
to permit convenient manipulating with & view 
to add up any desired number of sums and tn- 
dicate the total, and more particularly to 
sums representing money In dollare and cents 
and other denominations, : 

PROPELLING MECHANISM. — F. 
ster, Gonaives, Haiti, The invention tes 
to mechanism for propelling ships. The object 
of the Inventor is to provide mechanism which 
will be positive in its acticn and which will 
facilitate the steering of a ship as well as ite 
propulsion. Further, to provide aa arratige- 
ment whereby the propelling mechanisia may 
be readily attached to ships, previously com- 
pleted. 

ATTACHMENT FOR CARTON - MAKING 
MACHINES,—R. Scnpmaman, Buffalo, N.Y. 
The present invention embodies several ob- 
jects, one of which Is to slightly open 
carton-blank immediately after the same 
fed into the machine—that is, where carton- 


sf 


especially where they are to be 

in the same machine it ig desirable that some 
means be provided for opening the carton- 
blanks, It is of peculiar service in 


UNIVERSAL ADJUSTER FOR PRINTING- 
FILM8S.—-B. Dax, West Hoboken, N. J.” In the 
present patent the Invention reiates fo the 
manipulation of printing-films, one of which tr 
inclosed in an appropriate frame, Mr. Day's 
more particular object being to secure pre- 
cision In the handling of the 
to the work. It further rela 
means for adjusting the frame 
it to a predetermined part of 
for turning the frame and the 
ferent angles relatively to each 
purpose of producing various « 
shading. 

CUTTING ATTACHMENT FOR 
PRESSES.—J. W. Surrn and G, 0, 
Columbus, Oblo, One purpose bere 
vide a knife so mounted with reference 
frame of the machine and with 
the feed for the paper that as the’ 
its support approach the cutting 


Hie 
ee 
bel 


Hit 


the knife said parta are automaticatiy Jed for- 
ward by suitable mechanism at the «ame rate 
of speed as that at which the paper travels, 
thereby insuring a clean cut when the knife 
is actually in cutting action without danger 
of buckling the paper. The invention relates 
to an improvement on the press fer which 
Letters Patent were formerly granted to the 


above inventors, z 
COIN-CONTROLLED APP. ‘TUS.—M. 
Pricn, Iowa City, lowa, The present tnven- 
tion is an improvement over mechanisia of Mr. 
Price's prior patent. in the prior device two 
stops are employed, the potfom stop working 
against the lowermost batton 
posed pile and the upper stop working between — 


= 


the lowermost button and one neéxt- adjacent, 
the stops operating alternately separately to 
deliver the buttons. The main of the 


object 

present improvement is to render the operation 

of these stops wholly avtomatie upon 

sertion of a proper coin. ; 
BARBER'S APPLIANCE, — G. 

Norfolk, Va. 


the head, and furthermore, for 
the scalp, The device can be operated man- 
ually or from a sotirce of power.  - 
CUTTING-MACHINE, — W. C. 
Barre, Vt. In this case the Mmyention relates 
to stone-cutting, and the object ts to provide © 
a new and improved eutting-machine for sur- 
facing or other work and arranged to remove 
a large amount of stock ih @ comparatively 
short time and without anduly heating 
eutters or subjecting the same to injurious 
strains. The machine is designed for cutting 
both backward and forward with & cross beit. 
It can accommodate a iarge number of tools, 


MECHANISM FOR CONVERTING ROTARY 
MOTION INTO RECIPROCATORY MOTION. 
L. Neumann, Gletwity, Prussia, Germany. 
The invention relates to improvements in that 
kind of mechanism for converting motion -in 
which a reckprocating ring is mounted between 


two inelined rotary divks, The object ts to 


purposes, and quite particularly to enable it 
to be used for converting reciprocating tanto a 
rotary motion, which was not heretofore pos 
sible. Such mechaniam compfises two curved 
or angular disks or the lke arranged 

to each other, but Inélined with regard to 

axes of rotation and between whieh a& an- 


nular part ix gulded so that during rotary 


movement of disks the sald part is 

and caused to oscillate in longitudiug! ah 

tion of the axis, es eh: Lag 
VENDING DREVICE.—-8, ; 
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ticles in a casing and eutomatically delivering 
one bag at a time upon manipulation of any 
desired starting device——such, for instance, as 
coln-controtied mechaniem;: also means for 
preventing the delivery of more than one 
package at each operation of the controlling 
device and for heating the packages, to keep 
the contents warm at all times, 

FEEDER FOR SUGAR-CANE CARRIERS. 
- M. Dun, Avoca, La. The purpose of 
this tmventor lx to provide a simple and eco 
nomic machine especially adapted for raking 
cane from a car upon the carrier which con 
ducts it to the sugar-mill and to so constract 
the machine that the operator can cause the 
rake to move forward or backward or be 
talsed or lowered at will 
TRAP.—W. E. Wav, Deer 
The object of the improvement is to provide 
detalle of construction enabiing convenient 
and safe setting of the trap, its easy and rapid 
release from a captive, which avoids liability 
of maiming the anima! or bird caught, and 
which enables a person accidentally caught 
to easily release himeelf without suffering in 
jury to the member held therein. 

MEAT ROLLER OR WRINGER.—-B. L. 
PackaRp, Denver, Col. The object of this in 
vention is to provide an improved device in 
which means is provided for regulating the 
pressure applied to meat when passing through 
the device and in which means |s also provided 
to permit the separation of the pressure rollers 
to allow bones to pass between them without 
crushing and splintering. 


Lodge, Mont. 


Prime Movers and Their Accessories, 


CARBURETER FOR EXPLOSIVE-ENGINES. 
—J. H. Jomweron, 145 Rue de la Pompe, 
Paria, France. In this patent the invention 


has reference to a carbureter for explosive- 
engines so equipped as to allow of obtaining 
an explosive mixture the richness of which 
will always remain the same whatever may 
be the speed of the engine. In this case the 
richness depends on the speed at which the air 
passes around the orifice of the spray-pipe. 

HEAT-SCREEN FOR STEAM-CHESTS.—D. 
Cc. Barty, Real, Minn. The object of the in- 
vention is to prevent the condensation of stenm 
in steam-chests, due in part to the reduction 
im pressure in passing from the governor to 
the steam-chest and the consequent loos of heat 
and to the further loss of heat due to the 
radiation from the steam-chest covering. The 
invention is intended to prevent this radia 
tion. 

LIFT-PUMP.—H. M. Crow, Oakdale, Cal. 
The aim of this invention is to provide a 
pump which may be driven by means of an 
engine or similar motive power, but which is 
adapted to be altered readily, so as to enable 
the well-rod to be attached to the rod of a 
windmill. It is especially useful in localities 
where windmilis are used for raising water, 
but which cannot be depended upon under al! 
weather conditions. 

Railways and Their Accessories. 

LATCH DEVICE FOR DUMPING STRUC- 
TURES.—C. F. Sueterx, Giobe, Ariz, Ter. The 
purpose of the inventor is to provide a latch 
device especially designed for normally holding 
the dumping or rocking bedy of a car in car- 
trying position on the platform and to 80 con- 
atruct the latch that it is simple, durable, 
economic, and readily applied. It can be 
quickly and conveniently disconnected from 
ite keeper when the body of the car is brought 
to ite normal or carrying position. 

SPIKE-PULLER.—T. W. Harner, Duden- 
ville, Mo. One purpose of the improvement is 
to provide a device for pulling spikes used in 
connection with rallway-rails or bolts or com- 
mon nails, even though said articles be head- 
jess, and to so construct it that the jaws 
may be adjusted to close properly on the 
articles to be drawn, and so that as it is ap- 
piled the jaws automatically open and then 
close as the device is put in withdrawing 
action, tightening their grip correspondingly 
to the applied withdrawal force. 

RAILWAY-SWITCH.—-A. A. Suaw, Arkadel- 
phia, Ark. The object in this case is to pro- 
vide a compact and efficient switch-frog with 
a view of obtaining a convex track-ral!l both 
for the main line and ewitch or siding, and 
that will be adapted to all kinds of switching 
whether the ewiteh is operated from a switch- 
station or a tower. It embodies al! the essen- 
tial features of a safe and reliable switch frog, 
yet le stmple in construction, having no comp!!- 
cated mechaniem to break or get out of work 
ing order, thus Insuring reliable action at all 
times, with cost of manufacture reduced to the 
minimum. 

CAR-COUPLING..-F. Ketek, Allentown, 
and D. Bowexs, Emaus, Pa. The coupling 
comprises coupilng-heads practically duplicates 
of each other and constructed interiorly to 
contain and permit of the working organiza- 
tion of the inner operative devices of the head. 
A locking-biock is used in each coupling-head, 
combined with which are devices for securely 
holding same in operative position both when 
the two heads are in coupled or uncoupled 
relation, further devices being employed for 
setting and securing the locking-block in rear- 
ward position within the head to enable either 
one of the coupled cara to be disconnected 
* from the other without the presence of an 
Operator. Action of lecking-block of each 


RAILWAY SPIKE AND TIB-PLATE.—T, G. 
Perermay, Cumberland, Md. The invention re- 
lates to improvements in spikes and tie-plates 
for rallway-ralis, the object being to provide 
a spike so constructed as not only to firmly 
hold the rail, but effectually to prevent the 
passing of water down the spike to the tile, 
thus preventing rotting of the wooden tle at 


this point and consequent loosening of the 
aplke., 
RAILROAD-TIE. — J. F. Batiey, Valdosta, 


Ga. The tie may be formed of a single plate 
and afterward divided or may be formed of 
two plates, and a block of wood is made of 
larger size than the pocket and driven there- 
into, thus providing a firm hold for the spike. 
When the flanges are embedded in the ballast, 
the tle is restrained both from transverse and 


from longitudinal movement with respect to 
road-bed, and by provision of a hinge a tle Is 
formed free from the objections found in the 


ordinary metallic tle—that is, lack of resili 
ency It is resilient and flexible, yet not suf 


ficient to impair alinement of the rails. 


CAR-COUPLING..F. A. Ramey, Woodstock, 
Va. By this improvement the Inventor seeks 
to provide an oscillating draw-head section 
and devices for holding the coupling-knuckle tn 
locked position when said section is in normal 
position and for releasing the locking devices 
for sald knuckle when the oscillating section 
is moved laterally in either direction out of 
its normal position. 

ANTICREEPER.—C. Lien, Sait Lake City, 


object of the Invention 
is not only to check the longitudinally creep 
ing tendency of rails, but also to prevent it 
entirely. With this and other objects in view 
the invention comprises a clamp to be secured 


Utah. The principal 


to the rail and a fastening device for the 
clamp adapted to engage with a sleeper on the 
road-bed to prevent movement of the rail 


transverse to the sleeper. 
CAR-COUPLING.—B. J. Copp, Leesville, La. 
A coupling is employed of the ordinary link 
and-pin type, comprising coupling members, 
each practically a duplicate of the other. A 
specially-constructed coupling member is em 
ployed for each of the two cars to be coupled 
together, associated with which is an ordinary 


coupling-link, together with a_ specially-con- 
structed pin-fastening therefor, codperating 
with which is a controlling-block of special 


construction located and operated interiorly of 
the coupled member. 

SIGNAL SYSTEM.—J. H. Lyncu, Red Bank, 
J. Principal objects of this Invention are 
to provide means whereby the passage of a 
train over a certain part of the road can be 
caused to set signals in the rear for the ob- 
servation of the crew of any train approaching 
from behind, and further, te. provide means 
whereby the setting of these aignals wil! not 
only permit the crew to understand the posi- 
tion of train In advance, but to automatically 
stop the approaching train. 


N 





Pertaining to Recreation, 
GAME-CARDS. —C. Warne, Asbury Park, 
N. J. In the present patent the invention has 
reference to new and useful improvements in 
game-cards; and it has for its object to pro- 
vide a pack of playing-cards with which cer- 
tain interesting and instructive games may be 
played. The rules permit of two, four handed, 
and other styles of games. 





Pertaining to Vehicles, 
TRUCK.—D. H. Rowe, Oakiand, Cal. The 
object in this case is to provide a truck which 
will be capable of carrying baggage and freight 
with the same facility as such loads are car- 
ried by the ordinary trucks, but which, in ad- 
dition, shall be so constructed as to enable a 
heavy load to be taken up and down a flight 
of stairs, 

VEHICLE WHEEL.—R. F. MARTINDALE, 
Memphis, Tenn. More particularly the inven- 
tion relates to such vehicle-wheels as are por- 
tions of draft-wagon running-gears. The ob- 
ject Is to provide a wheel very light, durable, 
and exceedingly strong, well adapted for con- 
venient repair, and not liable to become clogged 
with clay or the like when the wagon is trav- 
ersing muddy roads. It is manufactured of 
metal, and largely from plated metal cut and 
stamped into form, whereby it is adapted for 
rapid and perfect production at a low cost. 

MOTOR-VEHICLE RUNNING-GEAR.—R, B. 
Vaueun, Kingston, Pa. The leading object of 
the invention is to so construct the running- 
gear end frame of a motor-car or other auto- 
mobile-vehicle as to dispense wholly or in part 
with the necessity for pneumatic or other 
cushion tires on the road-wheels. It is also 
an object of invention to mount the frame and 
body so as to permit easy and free movement 


on the springs, preventing, however, violent 
and erratic movement. 
TIRE.—J. C. Raymonp, New York, N. Y. In 


operation the parts, a circumferential cushion, 
a tire-frame, and a base plate are assembled. 
The frame holds the casing, the cushion, and 
the inner tube and the plate is applied to se- 
cure the casing ip engagement with the frame 
and to form a carrier for the parts ready for 
application to the frame of the wheel. The 
plate, with the tire in place, can now be 
slipped laterally over a rim-plate and screws 
applied to secure the parts in place. 


Wearing Apparel. 
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Cal. The purpose in this case is to provide 
a pin that will be effective to support the 
hair, will not accidentally slip from place, and 
is provided with means for readily and quickly 
removing the pin from the hair, the handle 
means being so disposed as to secure an ar- 
rangement of the iegs of the pin in different 
planes, so ope may readily slide back of the 
other in pressing the pin into the hair and in 
removing the pin. 

COMBINED UNDERGARMENT AND 
TESTES-SUPPORTER. — W. C. A. BULLocK, 
Jackson, Miss. In the present improvement the 
object of the inventor is the provision of an 
undergarment for a man with novel features 
of construction that coact with supporting- 
bands for the comfortable support of the 
scrotum and testes when such treatment is 
found necessary. 








Designs. 
DESIGN FOR A PLATE OR SIMILAR 
DISH.—-A. 8. HigGins, New York, N. Y. A 


design patent has been granted to Mr. 
for a plate. It is round and the width from 
the central depression to the outer edge is 
broadly wreathed by beautiful clover blossoms 
and fern leaves. An ornamental! circle in the 
center of the dish surrounds the head and neck 


Higgins 


of a cow. 
DESIGN FOR A WOODEN MUG.—R. P. 
Spooner, Cornwall-on-the-Hudson, N. Y. In 


this case the mug which is somewhat high for 
its width is designed with a rustic body, 
slightly and gracefully widening to the bottom. 
A rustic handle is inserted at the wooden 
bands encircling the mug. 

DESIGN FOR KNIT FABRIC.—C. H. 
Frencu, Canton, Mass. This ornamental de- 
sign comprises a field of fabric alternating 
with comparatively light and heavy bands. 
The light bands are the narrowest and quite 
plain, while the heavier and broader ones are 
reinforced by clusters of irregular and unpat- 
terned forms. Mr. French has also designed 
another knit fabric wherein the bands are rela- 
tively wider and narrower. The darker and 
broader have the appearance of ragged and 
indefinite transverse stripes. The narrow 
bands are plain. 

DESIGN FOR A COOKING-STOVE.—E. C. 


HINTS TO CORRESPONDENTS. 
Names and Address 5-9 accompany all letters of 
This is for 


no attention will be paid thereto. 

our information and not for publication. 
erences to former articles or answers should 
date of paper and page or number of poet 

Inquiries not time should be 

3 cor will bear in mind teat 
some answers require not a little research, and, 
though we endeavor to reply to all atither by 
letter or in this department, ea take 
bis turn. 

Buyers wishing to purchase any arte not adver. 
tised in ovr columns will furnished with 
addresses of houses nemaneeening or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 
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tific American Supplements referred to may be 

had at the rag ice 10 cents each. 

Rocke sofermd to promptly supplied on receipt of 
price. 





fent for examination should be distinctly 
marked or labeled. 





| (9944) P. J. L. asks how to make 
| tracing cloth. A. 1. Botled linseed oil 
| (bleached), 10 pounds; lead shavings, % 
| pound ; zinc oxide, 2% pounds; Venetian tur- 
pentine, 4% pound. Boil for several hours, 
then strain, and dissolve in the strained com- 
position 24% pounds white gum copal. Re- 
move from the fire, and when partly cold, add 
oll of turpentine (purified), sufficient to bring 
it to proper consistence. Moisten the cloth 
thoroughly in benzole and give it a flowing 
coat of varnish. 2, Varnish the cloth with 
Canada balsam dissolved in turpentine, to 
which may be added a few drops of castor oil, 
but do not add too much, or it will not dry. 
Try a little piece first with a smal! quantity of 
varnish. The kind ef cloth to use is fine 
linen; don’t let the varnish be too thick. 
(9945) G. O. W. says: I want to build 
a stereopticon using a 7-inch Mangin mirror, an 
acetylene illuminant of six or eight 2-foot 
burners giving 100 candle-power each, bunching 
the burners together as much as possible. I 





Coizg, Chicago, Ill. This design includes a 
round fire pot and stove body and a rectangu- | 
lar oven mounted upon suitable supports above | 
the body, the supports being mounted upon) 
the top, the latter being provided with suit-| 
able lids and key plates, and the whole present- | 
ing an attractive appearance. | 


Notre.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please staté the name of the patentee, title of 
the invention, and date of this paper. 
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Business and Personal Wants. 


THIS COLUMN CORRVULLY. —Yoa will 
certain classes of ae mbered 


these goods 
write us at once and we will send you the name and | 
address of the party desiring the information. In 
eve case it is mecessary to give the 
mumber of the inguiry. 

MUNN & CO, 











Marine Iron Works. Ghaenen. 





Inquiry Ne. - 8043.- Wa .— Wanted, address of Paris or 
pany a tes of reconstructed rubies 


Por logging engines. J.8. Mundy, Newark, N. J. 


Inquiry Ne. 8044.—Wanted, address of manufac- 
turer of Cast show case. 


“U. 8.” Metal Polish. Ind free. 
Inquiry Ne. 8045.—For manufactarers of fine 
quahty sewing needles. 








Handle & Spoke Mchy. Ober Mfg. Co.. 0 Bell St. 
Chagrin Falis, O. 

Trquiry Ne. 8046,—Wanted, address of ivory-| 
carving insohine pat nh an 


1 sell patents. To buy, or having one to sell, write | 
Chas. A. Scott, T19 Mutual Life Building, Buffalo, N. Y. | 


uf 2 Neo. 8047.—For manufacturers of tinfoil 
rollion’ ot Is for foil in endiess lengths. 


WANTED. Patents ¢ on bed spring constructions. 
adding Co., Meb N.C. 


Inquiry Ne. 8048.—For manufacturers of ma- 
enine ues im vacaum closed jars. 


For SALE.—Patent No. 774,043. Self-reversing troliey 
pole. W. R. Cooper, 40 Morton Ave., Greencastle, Ind. 


olin Ets.s Ne. A ye ye manufacturers of Mth 
Sod spoctaliics. 





manufacturers of novelties 


Well rotten up typewritten letters wil] increase your 
business. $2 per L000. 
Typewritten Letter Co., St. Louis. 


1 Ne, 8050.—Wanted. address of dealer 
Py 44 hine to cut a} 





The celebrated ** Horvsby-Akroyd ” Patent Safety Oi! 
Engine is built by the De La Vergne Machine Company 
Foot of East 138th Street, New York. 


m.-* od Poet thane ” which be yep AA 
= fo sprinkle over er coal and thus ti inereass the beat given 


TT aan bite case nddiies aucaaell 
patent Improvements in Water Tube Types of Boilers. 
Great economizer. J. M. Colman, Everett, Wash. 


albaziry, Ne; 8052.—For manufactarers of malie- 


Manafacturers of patent articles, dies, metal 
screw hine work, hardware specialties, 
machinery tools, and wood ther 








products. Quadriga 
Manufacturing Company, 18 South Cana! 8t., Chicago. 
Inquiry Ne. 8$053.—For manufacturers of skees. 


wo ee ee Ss Sar. address of dealers 











coupling-head is automatic, 


BAIR-PIN.—G. H. Breziow, San . Francisco, 


ssa moan RSS; sis scree ot tm 


| proper distance for the center of the light. 


want to use condensing lenses 7-inch diameter, 


| 12-inch focus, and a two-thira size achro- 


matic projecting lens whose equivalent focus 
| is 12 inches. A. We would say in reference 
to your inquiries regarding the arrangemert of 
lenses, light, and mirror for a stereopticon, 
that all such instruments are made adjustable, 


} #0 that the various distances may be altered 


to adapt the projection to halls of different 
lengths. You can determine the proper posi- 
tion for each by trial, and make the parts of 
| the apparatus to correspond. It is not possi- 
ble from the data you give to make any re- 
Hable calculations for the various positions. 
You say “ a 7-inch Mangin mirror.” If this 
means the focal length, then 7 inches is the 
If 
it is the diameter of the mirror, it does not give 
any Information upon the subject. Proceed as 
follows: In a darkened room place a candle 
flame, so that the reflected light emerges as 
nearly parallel as possible, or so that the 
beam can all of it enter your 7-inch condenser, 
and come to a focus after it passes the con- 
denser at such a distance from the condenser 
as to allow the two-thirds lens to take in 
most or all of the light. These directions are 
the best we can do, and give the method we use 
in the same case. 2. How far the center of 
the flame must be from the mirror? A. The 
place for the flame of a stereopticon is a 
short distance beyond the focus for parallel 
rays. You can find this focus by placing the 
mirror In the sunlight and measuring the focai 
length—the distance from the center of the 
mirror to the focus of the sun's rays. 3. How 
far the mirror must be from the condensing 
lens nearest the mirror? A. The mirror should 
be at such a distance from the condenser that 
the beam from the mirror may enter the con- 
denser. Find by experiment. 4, Which would 
he more satisfactory—to place the flames so 


| that they cover the mirror reflector, or place 
| them in Hne with the axis of the mirror? 


The 
Mangin mirror is concave, so as to throw the 
rays of light parallel. A. Acetylene flames 
are usually placed in a straight line in the 
axis of the lenses. We have never seen more 
than four used, Seven would make too long 
a line of flame. Perhaps with so large a 
mirror and lens the lights might be staggered 
to advantage. 5. Would it interfere with the 
intensity of the light to place a thin glass 
over the mirror, so as to protect it from the 
heat to prevent breaking the same? A. A 
thin glass or a sheet of mica is frequently used 
to protect the condensers from the heat of 
the calcium light. You can use such an ar- 
rangement. 6. The condensing lenses are placed 
so that their corvex sides are togeiher. How 
far apart ought they to be, measuring from 
the surface of one at the center to the sur- 
face of the other at the center? A. The lenses 
of a condenser are placed with their conver 
surfaces toward each other, and as close to 
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SS 
must be movable, since a thick slide may. re- 
quire an adjustment of the objective to make 
has been thrown upon the 


it sharp after it 
acreen. 

(9946) 4H. H. H: asks: 1, In central 
station telephone exchange work, where they 
have party lines with as many as four "phones 


connected with the switchboard with only two 
wires, how is the operator enabled to ring any 
one of the ‘phones she wishes without disturb- 
ing the others? I understand they use an 
alternating current for ringing, and that the 
‘phones are all alike in construction, that any 
one of them could be used im plac “* any 
other one, that is, they are iterchaageable, 
provided that the connections in the instru- 
ment are properly changed. Is .this right? 
Of about what potential is the current that 
is ordinarily used to actuate the ringer move- 
ments? A. The methods for selective calling 
upon party lines of telephones are divided by 
Miller into three classes: 1. Those employing 
step-by-step movements for completing the 
calling circuit. 2. Those employing currents of 
different directions or polarity. 3. Those em- 
ploying currents of different frequencies for 
actuating the different signals, a harmonic sys- 
tem. These several methods are fully dis- 
cussed and described for 37 pages in Miller's 
“american Telephone Practice,” which we send 


for $4, to which we would refer you for further 
Information. 2. In winding the armature of a 
D. C. shunt motor, to carry a current of 


say ten amperes, is it necessary to select a 
size of wire that will carry ten amperes with- 
out heating, or is one of a five-ampere capacity 
large enough? Does not the current, on enter- 
ing the armature, separate, and flow half 
around one way, and half the other? And how 
does the rule apply in the case of a dynamo? 
A. In a direct-current motor armature as or- 
dinarily wound and connected, the current 
divides at one brush and goes in opposite direc- 
tions, uniting at the opposite side at the other 
brush. Each side carries but half the current, 
and thus need be wound with wire of a size 
suitable for balf the current. 3. Can you give 
directions for recharging a battery of dry cells 
with a dynamo? About how many amperes 
would you force through, and for how long? 
Is the voltage of the charging current an 
essential factor? A. We have had no experi- 
ence in recharging dry cells with a dynamo or 
otherwise, and do not think the game is worth 
the candle. The voltage of the charging cur- 
rent should be about 2 volts per cell in series 

(9947) S. G. B. asks: (1) What 
strength approximately is required to break an 
egg held end to end between the palms of the 
hands, and why the resistance? (2) Can any 
living man perform this feat, i.e., is any man 
strong enough’ I enclose stamp far reply, 
although probably you answor no inquiries ex- 
cept through the columns of your paper. 
A. We have never seen any test of the pres- 
sure necessary to crush an egg shell in the 
direction of its longer axis. It is not prob- 
ably very great. Any one trying this with his 
hands is a little uncertain of the result and 
does not really press so very hard, Doubtless 
many men can press hard enough to crush 
the simple arch of the shell. The force re- 
quired can easily enough be determined by 
making a plaster cast to fit the two ends of 
the egg, and then applying pressure till the 
shell gives way. We answer many more ques- 
tions by mail than through our columns. Only 
those thought to be of general interest are 
printed. 


(9948) S. G. B. asks: In your reply 
March 1 to a question of mine reiative to the 
Strength of an egg in the direction of its 
longer axis you say that probably the resist- 
ance is not very great and that many men 
can doubtless crush an egg held end to end 
between the hands. With a plaster cast fitting 
the ends of an egg I applied {pressure until 
the shell gave way. It bore’ a resistance of 
74 pounds. When 7 or 8 poun@s more were 
added the shell gave way. It is very difficult 
to balance the pressure satigfactorily, conse- 
quently I think that an egg Offers a resistance 
of more than 74 to 80 pounds. My theory is 
that a resistance of 15 pounds-per square inch 
(atmospheric pressure) must be overcome be- 
fore there is any strain whatever on the egg- 
shell. An egg probably has from 7 to 10 
Square inches of surface. Multiplied by 15 
this would give a resistance\.of 100 to 150 
pounds. Few men have such strength. Many 
strong men, local champions, have tried this 
experiment of breaking an egg between the 
Palme of the hands and failed. A. Your ob- 
servation of the breaking strength of an egg- 
shell under direct and equally distributed pres- 
sure is very interesting. The figure you give 
does not seem very large, and is probably 
quite near correct. We cannot agree with you 
that the pressure of the air resists the break- 
ing of the shell, since that pressure is upon 
the outside of the shell all the time, and is 
balanced by a pressure from within just as it 
Is upon our own bodies, It has no influence 
either way upon the power required to break 
the shell. 


(9949) A. G. H. asks how to mend tor- 
tolse shell. A. Small pieces of good tortoise 
shell may be joined so as to form one large 
Spparently seamless piece in the following 
Manner: Slope off the margins of the shells 
for a distance of about % of an inch from 
the edge. ‘Then piace them so that the margins 
Overlap one another; and thus arranged put 
them in an iron press and immerse in boiling 


pn 












become so perfectiy united that the joint can- 
not be seen, The filings and very small scraps 
may be seftened in hot water and consolidated 
by hydraulic pressure in metal molds. Pro- 
tracted heating of tortoise shell darkens it, 
and greatly lessens its beauty. 


(9950) T. K. asks: 1. Will you kind- 
ly explain, In your notes and queries, the 
mechanism and working of a wattmeter? A. 
Wattmeters are instruments which have two 
coils, one a fixed coil of coarse wire in which 
the current is proportional to the amperes, 
and the other a movable coll of fine wire in 
which the flow is proportional to the volts. 
The instrument is an electro dynamometer ; 
the flow in the coarse coil produces a magnetic 
field varying with the current in amperes, and 
the swing or rotation of the movable coils is 
made to act upon the index or motion of the 
indexes upon the dials according to the prod- 
uct of the intensities, of volts and amperes, 
or watts. 2. How does the feeding and regu- 
lating mechanism of an arc light act? A. 
Most of the arc lamps regulate the feed of the 
upper carbon by means of a clutch. When the 
are becomes too long the current through, the 
are is reduced, and the current through the 
shunt circuit which controls the clutch be- 
comes greater, and the clutch releases the up- 
per carbon, which drops a little. Its sliding 
is stopped by the increase of the current in 


the arc and the decrease of current in the 
shunt. 
(9951) A. L. R. asks how to make 


fire-proof roofing. A. After the paper is put on 
take coal tar and lime (burnt, but not slaked), 
and boil them together in the proportion of 
15 pounds lime to 100 pounds tar. Put it on 
hot. To pulverize the lime, sprinkle it with 
a little water and sift it. To avoid the tar 
bolling over, stir the lime in the boiling tar 
very slowly. The mixture must always be 
heated before putting on. The lime and tar 
form a chemical connection, which is fire 
proof, cannot be melted by sun heat or dis- 
solved by steam or hot water, and makes a 
smooth, glazed roof. 


(9952) M.C. writes: Referring to in- 
quiry 9916, p. 238, my observation is: On in- 
land lakes, where the ice often melts without 
wind to disturb it, the surface of the lake 
will appear to have a quite solid covering of 
ice, and often will sustain a man’s weight 
after a frosty night, and all disappear in a few 
hours, which gives the impression that it sinks. 
In reality, ice In thawing becomes very por- 
ous, and if disturbed will fall into “nails,” 
as often described. This may be seen in a 
block of ice lying in the sunshine a short time. 
Ice in this condition may be a foot or more 
in thickness, but a slight disturbance will cause 
it to fall fnto the small pieces and dissolve 
in a few minutes. Persons not noticing care- 
fully think it sinks, which of course is im- 
possible. A. The reason given above for the 
disappearance of ice on a pond in the spring 
is doubtless the true one, but the question put 
to us was as to the origin of the belief that 
the ice sinks when it disappears. This we 
cannot give. We should have accounted for 
the disappearance of the ice as our correspon- 
dent does, but this does not explain the belief 
of some intelligent people that the ice sinks 
when it disappears. That is evidently another 
matter. We answered the question wh'ch was 
put to us by our correspondent. 


(9953) V. R. K. asks: I would be 
pleased to have you inform me if there is 
anything that could be put in water to stop it 
from freezing. I have used salt, but find that 
it freezes after it gets a certain amount of 
cold. It must not contain spirits, so as when 
heated to cause an explosive gas; it must also 
flow freely. What action has salt on water 
against cold? A. Calcium chloride brine, such 
as is used in cold storage houses for refrigera- 
tion, will be what you require. Put 8 to 5 
pounds of calcium chloride to the gallon of 
water, and its freezing point will be reduced 
to 39 deg. below zero Fahr. Salt and water 
will freeze at a little below zero. The melting 
point of a mixture of selt and ice is 7.6 deg. 
below zero Fahr. Below this temperature the 
salt and ice are solid; above that point the 
mixture is liquid. That temperature ts its 
melting point, just as ice has a melting point 
of 32 deg. Fabr. 


(9954) R. G. H. asks: In answer No. 
9915, page 238, you say the months “begin- 
ning with Janvary,” etc. I have read that the 
old year began March 1. I understand that 
September (7th), October’ (8th), ete., were so 
called when the year began March 1, and when 
the change was made the names were left. If 
that is correct, should you not have said, “‘be- 
ginning with March"? A, Our use of the phrase 
“beginning with January” had no reference to 
the beginning of the year now or at any other 
time. It happens that the year as ordered by 
Julius Cesar began January 1, in order to 
bring the vernal equinox on the 25th of March 
as it had been in the time of Numa. This was 
the 46th year before the birth of Christ. We 
were asked to explain the number of days in 
the months, and kept strictly to the question 
asked. The beginning of the year on January 
1 was instituted by England in 1752. Before 
this time the year had begun on March 25. 
Scotland had made the change in 1600, and 
France in 1563, It is not correct so far as the 
Julian calendar goes to say that March is 
first month. The changes In fhe 
months dates from the Cmesars—Julius 


Water for some time. The pieces by this means‘ Augustus. 








This elaborate book is partially based upon 
the lectures delivered at the Wabl-Henlus In- 
stitute of Fermentology, and it is intended to 
serve as & practical volume to meet the many 
problems apt to confront practical beer bot- 
tlers, The author goes very thoroughly not 
only into the immediate subject embraced in 
the title, but in a general way as weil into 
the science of brewing with its many subdi- 
visions, Besides this the business phase of the 
industry is discussed in separate chapters by 
competent writers, Even many details of work 
bearing on the brewing industry, which are 
usually performed by outside contractors, have 
been included in the book, and in general we 
may say that it is probably the most compre- 
hensive work of its kind that has so far been 
placed before the public. 


GRAINING, ANCIENT AND Mopern. By 
William BE. Wall. Somerville, Mass.: 
Published by the Author, 1905. 


12mo.; pp. 137; 50 illustrations. 
Price, $3. 

The subject under discussion is unquestion- 
ably one of the most important phases of 
modern house painting and decorating, and 
the author has handied this in as compreben- 
sive a manner as the importance warrants. 
The book is splendidly illustrated by full page 
cuts, showing the various grainings of woods 
in color, and it will prove of the greatest 
value to members of the trade. The author's 
experience in work of this character has fitted 
him to choose the most necessary matters for 
discussion, and to eliminate such as have no 
practical value for the practical man, Not 
oniy is the actual work of the graining folly 
explained and elaborated, but the mechanical 
side of the trade, the necessary paints, tools, 
brushes, etc., is also discussed. 


Mopern Dynamos AND BATTERIES FOR 
AMATEURS AND Srupents. By 8. R, 
Bottone. London: Guilbert Pitman, 
1906. 12mo.; pp. 172. Price, $1. 

This is the second volume of Electricai 

Engineering for Students, and in it the author 
has treated, in a simple and accurate man- 
ner, of the construction of many useful appil- 
ances required In practical work with current 
or dynamic electricity, Nearly all the appa- 
ratus and machines described can be made by 
any one possessed of a little perseverance, 
with the tools usually found at home. The 
book contains full constructional details and 
working drawings for making dynamos, 
motors, battery cells, measuring instruments, 
and other accessories. A carefully selected 
list of questions will enable the student to test 
his knowledge at any time. 


Tue Untrep-Orro System or By-Propuctr 
Coxe Ovens. New York: The United 
Coke and Gas Company, 1906, Quarto; 
cloth; pp. 146; illustrations, 

It not infrequently transpires that among 
the best contributions to scientific literature 
are the publications of certain of the great 
manufacturing, engineering, or industrial com- 
panies, publications which, while often pro- 
duced for advertising purposes rather than for 
the propagation of knowledge, are nevertheless 
capable of use as reference or text books of 
the greatest value, and this work unquestion- 
ably must be included in the latter category. 
The book affords general information concern- 
ing the by-products coke oven and its opera- 
tion ; and as it is Intended primarily for those 
not familiar with the subject, it avoids to a 
large extent all unnecessary details of a purely 
theoretical and technical character. The sub- 
ject is bandied in a most thorough manner, 
while the language is clear and concise. Among 
other subdivisions are included chapters on 
coal, types of ovens, retorts, products, by- 
products and their use and general arrange- 
ment of plants. The book is splendidly illus- 
trated with many engravings, charts, and 
tables, and is a beautiful example of the print- 
er’s art. 


Practica Patrern Maxine. Edited by 
Paul N. Hasluck. Philadelphia: 
David McKay, 1905. 12mo.; pp. 160; 


300 diagrams. Price, $1. 

This book contains in a convenient form for 
every-day use a comprehensive digest of infor- 
mation given by experienced craftsmen and 
which has previously been published in the 
journal Work. The book goes thoroughly into 
the construction of foundry patterns, core 
boxes, and patterns and molds for iron col- 
umns. Other patterns which are discussed are 
those for steam engine cylinders, worm wheels, 
lathe beds, headstocks, poppets, and slide rests. 
Miscellaneous patterns and core boxes are also 
described, and the book has three chapters on 
the jointing and finishing of patterns, and the 
making of those of circular form. The con- 
struction of core boxes and the coring of holes 
in castings is also discussed. 


Foop anp Drier tn HEALTH AND DISEASE. 
By Robert F. Williams, M.A., M.D. 
Philadelphia: Lea Brothers & Co., 
1906. 12mo.; pp. 392. Price, $2. 

The section of the bock devoted to “Food 
in Health” is interesting as being based upon 
the work of the Experiment Stations of the 

United States Department of Agricu‘ture, Di- 

gestive processes, physiology, cooking, etc., are 

admirably treated. The portion devoted to 



















































































trations; pp. 228. 
of one 


and which ™ 
staat and magnesium, . bry te 4 


¥ 





E 
E 
é 


the 
usual blographical data of birth, reskdence, eie., 
as well as the best-known work | 


DUCTS. 
don: Griffin ; hie: 
en 1905, 12mo,; pp. Price, 
1.76. 4 
The glue and gelatine industry has made an 






















for the Week Ending 
April 17, 1906. i 


AND BACH BBARING THAT DATE 
[See note at end of list about copies of these patents.) 
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Alr compressor strainer, 
apy and vacuity 


gameeneht apparatus, 
» Ga, * 


hey and similar materials, 





Pas. 4 for grinding milis, 
Hearing for rod brasses, 





Bedepring attachment, 





supporting de vice for spring, 
Bi. wctrle al eireuit and device, 
Electroplating tank, 


Biliiard eve tip’ fastener, machine shuttle, E. Berger.. 817,744 | Loom stopping mechanism, J. Coldwell 


i. A. Anderson... 
’. Avril.. 818,137 to 818,139 Looping machine, 8. T. Harsh 


Sawdon 


. BH, Lemp . ; 
Book leaf, detachable, M 
| ry qaatteting. A. J. Midgard 


Bot tie pon-re@illa| ble, 


Fertilizer distributer, 
Fertilizer distributer, 


press, M. Ekenberg 


Brick kiln, ofl burning, R. South. . 
Brick, manufacture of, G. 
Bronzing of printed matter, 
ellitating the, F. Janonshek, Ir 

‘ Fish dressing means, 


Brush ge 
Buckle and low, wire, 
Buckle hook . W. B 





N. 
Fluid gueamare engine, 


Bang and seal closure for casks, 
lair Fiushing apparatus, 


fuel and other materials, 

ttington : 

Burnishing machine, Pee 
er, 


out a machine, interest ‘aud percent- 
Braly 


Cume » Se he 
| SS 
Can making machinery, 
i! Game apparatus, F. 
Cans, device. for closing the caps or covers S 
‘ Garment supporter, 
Car aoe. emergency knuekle for, 


. ; ? * burning acetylene, J. B. Carroll...... 817,751 
Car draft rigging, railway, J. M. Waugh 
Oar gemoing Lestat . 

Hayes furnace or coke oven, 
. M. Koblenzer.... 818,082 Paper cutting machine, W. J. 








“Williamson & Pries. 
wheel ,- lubricator, 





‘Tover Came for, W Glass uicninn machine, 


‘i Carbon a holder, 


Card reproducing machine, 
machine ap ‘teeding * device, 
& Reeder 


A ete RES 


Governor for steam engines, emergency, 0. 


H. Bme 

meuntine, recoiling, 
rr 

om oe “ss the 


RR mies Dade tree 


. WO seeces 
5 yp A ., H. L. Doherty 


Clear ——— eutting ‘mechanism, 

pane and making same, N. 
rette making machines. 
Fs omggaee feeding apparatus for, 


nu 
Gevet breaker, high tension, 


B. ©. Mire 
png machine spliceer bit, 





Chenille aga gay or pruanesiogs, 
| Hotats and Pe like, 


Holsting apparatus, 
Hoisting | mechaniam, 


cleaning .* polishing 
ames 





e Soveetiee & & Sate 


He 





Se ASEM Estbiichal- Reg ala ROMAN 






c Insect eaterentpator, BE. 
bex for bottles or the 


Phi 
Oonerete bricks or blocks, molding, W. Por- 







collars, apchies "k for, L. RB. 


Irrigating diteh screen, w. 
Irrigation ven. ene 
ney 











bans idk coc eke ee one 818,225 | Journal lubricator, W. Hancock...... 818,373 

ghia Agente; 818,172 | Kilns, floor brick eli downdraft, Southworth 
or bed, combined, K. iM. Hulse...... 818,250 Gr” cgay epee tippers: . 818,308 
pulverizers, preliminary Kitchen utensil, RB. H. H. EB. Vulllemot. 818,063 


_Williams......--.+ 818,328 nitting machine, J. a Hipwell.......... 817,775 
oseddumneel $18,009 | Kuitting machine, J. BE. Row 295 
aages f 18,252 | Knitting hi picker 











HL,“ Forayth ceseacnces BOR. bee chdaneehisoenesoe ; 817,872 





Martindale.... 818,066/| Ladder, aerial, A. W. Shaw . 815,304 
8. Armstrong.... 817,741 | Lamp, ofl, J. B. Fozlee ...............++. 817,967 
means tor ‘plaiting hanging, French Lamp socket, ae -++ 818,25 
cine seeeeeneeetenes 817,968 | Lamp, ultra-violet, T. B. | Kinraide........ 817,976 

; : coeseresece $18,096 | Lam 4 A gees holder attachment for, A. H. 
: extinguishing, Fe, Geet, a oe kk did ccnict sep cdccctstodec ovces bry | 

; Seuaees 817,863 ae Teles, So. ©. BP. Belch... .cccccccseses 
2 & Swift. bbcode - 818,178 | Lantern, J. H. Hill ..... 2.2.00. cece cee eee air mt 
“d -+++e+ 818,320) Last, B. C. Woodard .........0.cceceeenees 817,828 
holder, H. W. MM nc iy oaseses ees s peace $17,466 
ee «.seecess 818,092 | Last, shoe, G. Ratsbeck .......-...605-055 818,048 
. Booth........ 818,143] Lateh, A. Shepard ...........---seeseeeee $17,578 
Door hanger for sliding doors, G. W. Terrell 817,886| Latch, alarm, C, EB. C. Edey............. 818,362 
device, 8. 8. Lathe attachment, C. G. Taylor ..........- $17,885 
.. 818,077 | Life saving raft, 2. I $18,183 

-- e+» 817,002) Lifter, See Curta pole lifter. 

& Linden...... 818,196 | Lifting jack, I. C. "“ledomes pepasierecsbnes 817,917 


. bread and cake, W. Robb.... 817,804/ Lifting jack, J. H. Monteith ........... , 818,040 


818,088 | Light extinguisher, time, es & Setaney « 817,546 


Martin v.sssse+y 818.271 | Limb joint, artificial, C. Kritsch....... 817,785 





. SIT7,061 | Linotype Cc. L. a buawie oat 818,243 
Linotype machine, M. W. Morehouse. . 818,274 
blue, Bally & Liquid meter, ae _* ae idle) Genet 818,017 
osessvceseve 818,336 | Lister ———. c. Soucek ........ 317,812 
, F. LL. ‘Willard. . 817,945 | Locket, wy dant, S aeons charm, 
EERE Gra . 818,201 and a ke, fs canes vaeeeine 817,944 
Hammond ........ 817,767 | Locking ol ring P a E. D. Allen.. 817,740 
Darlington.......... 818,078 | Locka, 4 holding attachment for, = A. 
pe -. 817,807 GONGED ce onicceerssicccctsccaccccces -+. 818,199 
Leppert.... -+++ 818,085) Log turner, 8S. J. Bens ..........000ee0s 818,142 
Brown & Weutworth...... $18,226 | Loom harness motion, C. F. Roper........ 817,806 
SERN ET 1. Loom shedding mechanism, C Hf Draper. 818,019 
ethene 817,921 | Loom shedding motion, G. SEMEEE. +00 20°. 817,763 
R. J. Hewett. 818,169/ Loom shuttle check, J. Laforet...........-. 818,034 


R. J. Hewett 818,170| Loom shuttle spindles, _derice ‘tn applying 


Backus "& Wallace.... 817,832 to, M. Hlellich ....-...eessceeere 817,770 






cops 
I. Blake...... 817,746 | Loom stop Indicator, J. A. Collins .. 


. J. M. Bartosh 817,833| Loom warp s motion, N. Foerster. ; 
- 818,217 | Loom weft fork, T. Hilton ............+. 


aw 
Labricating system, H. W. Biliott... 





nee sheseensbes Bede $17,838 | Lubricator, C. E. Graebing.............- 
. Magnifying glasses, reflector for, 

Geisel. DEED. | coccnccasnecdsccceces oGuetes 

MMI 50.0505 0500s Mail cupeation and delivery box, J. I. Full- 
Ruseell .. . MED h.5.000b6 26) Oawesccss « 818,241 

8. Weaver Marble manufacture of plates or glabs imt- 
hawie 9 esesden tating, O. Devillers ............. 817,963 
peverocesccces 7,993 | Match box, R. L. Heafer ............------ $18,246 
Hendrix Match box, B. M. Whiteker ............. 818,324 
A. Stahmer Match ecratcher, G. A. Smith ............ 817,995 

S. Kemp......... Mattress, cushion, etc., pneumatic, R. A. 
W. Torres EE ein path ChbebCh oe 40004 ced ele 818,321 
tteneeenerees Measuring drum, G. A. Bronder.......... . 817,834 

. Measuring instrument, electrical, J. C. 
; 8 CED sd thaee sad 6000 0ne9e 90s 60esctseccc’ 817,843 

metal she: ~athing tor, W. R. Rose 818,122 Measuring instrument, electrical, J. M. 
G. W Sh hats dnp aonveeean 817,764 MED. Casedandddnewvesssececs tos csiveceds $17,857 


Redutcrenncses cues 817,937 | Measuring instrument, electrical, J. Patrick 817,860 
vases «ssseeeeees 818,277 | Metal heating apparatus, F. J. Clinch- 


Smith.......+.+ 818,395 MEE Nath idells dads Ceweh bbs espss «49645 818,147 
A. Smith .. +++ 818,305) Metallic compounds, manufacture of, 8 
Richardson........ 817,987 ID  secinesseeses ecce jocupttvaquee 818,044 
Amos & Jones....... 818,216 | Metallic tie, J. A. Wilkinson ............ 818,067 
Flue swaging and plugging machine, W. R BENE, So BD, TUBER ccccccccccsccccsccccee 817,887 
teste besscsnsecceeces pg of Mining, A. G. Parker .................... 818,188 
Blackall. - 817 Miter boxes and the like, Ce pued attach- 
Fluid eink brake and other apparatus, J. ment for, R. L. McCartney...........- 818,275 
ot testersees ..- $18,320 | Miter clamp, R. Dunne ................... 817,906 
Roach..-....... 818,121 | Mold filling device, 7 A. Johnson........ 818,003 
i Gaepeeee 818,185 | Mold opening tool, A. G. Woodford 817. 
Folding machine, A. .. Bie panei 817,929 | Molding apparatus, BE. L. Aiken............ 
8 


we eeeseseercsseses 817,969 Motives power engine, P. Daniel 
Rudkini 









Kormil "s Radioff.......... 818,100 | Moving means for, T. P. 
Cs - surfaces to be esatoutan Mower, wn, T. 8. Sayre..... 
R. Musie tarner, C. Christiansen, et 
Musical instrument, mechanical, " 
PEGE ocd cdeecccet bbc scccecpacsevesses 8 
Musical fnstrament, stringed, ©. A. Randall 818,289 
Needle, ete., T. A. Edwards ...........-. , 818,152 
Ol burner, R. G. Kirkwood ............. 818,030 
pulverized fuel Oll feeding or charge delivering device, H. 
Robeson & Botting. ‘ EE Chwte cde uccesctoebus 817,997 
bp avecs cnasuds 817,989 | Of1 press, C, Nel#on ..........-0--0+se0- 817,930 
dessehend ».. 817,928 | on press, G. Koeber ..........-.0-000++++ 818,265 
panawe cee beak 818,126 | Ore concentrator, B. Ballentyne .......... 818,334 
-seeeeesees 818,237 | Ores, Eyre apparatus for determining 
these seceneeneees 818,153 the metallic, F. H. Brown. 817,749 
RO SRS 818,064 | Oven, gas, at oe. PDA Gas. cecccnnceeae 8 
J. B. Carroll...... 817,750 | Package tie, E. M. Comstock...........-.- 818,354 
inverted incandescent, M. Kay 818,255 Pecking ring for shafting, WwW. L. i 
pad, E. A. Yarnell ............ 818,069 | Packing 0. J. Garlock 





nb don ebecedsecce 818,151 He ttl th t i 
H. Koppers..... 818,033 -~ at ett ay. oat sipmins oe 





Ward 
Paper pulp, manufacture of, des Vasounas 








iS CNG Bde Vamsi eee - 818,208 
Swarts Paper pulp refining engine, M. A. i s. 818, 
ar 817,908 | Paper om pe = and resinous sab- 
Glass articles, apparatus oy meee. i stances, treats wood for the produc- 
Sa: Bee. ED | cen cdhoadens och 817 , 817,836 tion of, Craighill & Kerr ...........- 817,960 
A. L. Bingham .... 817,745 | Paper rolls, machine for making plugs for, 
Wadsworth......... 818,208 BERR ET Ee ee ree 818,016 
Beetlestone... 818,141 | Paper strips, process and apparatus for mak- 
Glass amegte, egpareten for the manufacture ing metal coated, G. Braunlein sa 
L. Wadeworth Shas $18,209, 818,210| Paring device, W. A. McCormack 
P. Liteey ...... 818,103 | Pen, BE. B. Kepner ...............- 
other valuable metals from water Pen, drawing, A. Mertes ......... 
. teclaiming waste, C. Pen, fountain, W. R. Rothwell 
Roan hw caencdies Mad eenues ne 818,174 Phonograph machine, Mn Dubinski 
Goods, aut —% collecting and hoisting of, Phonograph record cabinet, B. ©. Carman.. 
Be YEG EE nd haha 0 sch sredesasdecce 817,811 on — ol , Ke apparatus, C. EB 





- 818,345 | Pho otegeaghe or pictures, mounting, J. M. 














Martin CUE EEE Bo SR EKUES A hn ge odin. g0t.n8.0-9 
Gromets and | similar ‘articles, machine for Picker. See Fruit picker. 
Soadsaay \beasate 817,780 Piling, metal sheet, J. R. Williams ..... 818,327 
Perrier 817,841 | Pill and tablet counting machine, S. A. 
Dawaon & Buck- SE Canta TRE o pee ciescocsecen- . 817,852 
Sondinds<euhaewer 818,358 | Pipe couplii for water close 
eeerserccoreses 817,839 iD! Dee han coda eked aos al 
Vessel or receptacle handle. Pipe joints, tool for Dageeing and plercing 
MT tan ieee ailbabes ¥soag he 18,260 C. 81 
‘Syst adesp coed 818,307 tion. C 
seats Playing ball, H. Ritchie 
H. Holston... .. 18,890 | Plier Pliers, wel setting, B. BE. Byrd 
FO auras ey cvononees 817,157 Plow rane. “G 
Coecrcode ces esoges * Pneamatic = Cm. - 
Serer ccdidaheual distri vind 
water, T. H. Jane. 317,555 | | mechine. J. tee : 
s apparates regulating device, W. H. Pout base, Beard & Salter 8 
cabs basearddeceetcses -. 817,783 | Potato digging machines, halm plucking 
Se a RES Rie 818,285 mechanism for, M. Altstock ........... 817.891 
drop and’ cellar door, w. M., W. L, Power machine, motor. A. Flores ........ 818,366 
ii Fe SEN Gh d6dsveccesccbiacnde 8i7,748 | Power, means and method of transmitting. 
pennencbecetbaed 818,081 w. EE Gh 00 s civ ose ee kt cup cdecest« MONOD 
Greene ........55 845 | Power transmission device, non-grinding, 
sdedededsocbdees 817,873  Miidae cadets va tpbesoesenem Geen 
ececssedececsecese 817,747 | Power transmission mechanism, R. A. Mor- 210 
|| Seeerrr reese eee ee eee ° TUPLE LTT 
safety mechanism for, Preserving. foods, means for, J, M. Cole.... 818,353 
, ie a pee ert A on age sane. J. Ramaaler. - 818,191 
minter ........ press gripper and means for operat- 
¥ A saesben ube pe ing same, , we Barnett..... oo ® 818,338 
umbert ........++ Printing press ng errengunes » Be 
: RE adtedicheons ch nees 815,049 LA naga Neti cakes anaheshs © -s+e. 818,288 
Hose coupling of connector, Tredtin & Gros- Propeller, R. Shaw 8,1 
DOFME een e ences eee ence ness ene n secs <4 Propeller t 3. for 8, 





-" B®. Hauck 81 
for marine aa ” D. Mallory 817,081 
and steering apparatus for boats, 
SS, Ab eS eoees 897,085 
expanding, 4, & Noel ........... 818,280 


w & Mead ° 
. B. & P. Guitel............ 817,848 


L. Morse Pulp C. EB. Chapman ............- 818,230 

| Inkstand, paper holder, and pea ‘Tack, com- Pump. 5. Ww. eresvecereseccccsces MEQOUE 
bined, L. Johnson Pump 

B., J. 0. &@35, A. 

Sn eenghs>cdcguacen egobenet +. 816,069 oe W. Bemlth 2... ccevcecesveccccs SIG,1R8 


oo gy OE gpeedeemecesa 







wg waveces -. 818,186 deflector and catcher, R. 
818,300 


machine for 


‘ Gos conb dhansesetwesaees seces. OF 
B. Race:.... making, Stolp Wright!” Sites 
tT. A. Darts... sie ie Radiators to. T. y aiaracae for sopplrig 817,900 








making, 








Rail joint, C. BE. Lundabl ............. 

pes Joint. R. Romine..............+... coe 
i joint, G. A. Weber........ 817,821 to 81 

Hall joint support, F, Seyhers ......... 


1 splice, boltless, Sullivan & Dickinson. 
Halls,” renewable cap for permanent way, 
We: SOO sede tvackicoccvectics 

iiway chair, P. Noble ............++. 





Railway, inelined, W. H. Strickler. 
flway rail joint, G. A 














DUN. sewebusSasbavacere bape ossace 
Rallway switch, Hoffman & Powers... 
Railway tie, M. J, Weaver ............ 
Rallway tie, metallic, RB. H. Lutz...... 






Raflway rail joint, P, Sandefur.... 
ee! signal controlling circuit, H. B. 
‘a. 













- $17 

. Weber. 817, 

EB. P. an 

ilway rail tie plate or seat, 8. J. Grubb 8% 


Railways, combined system of electric 


signaling and switch setting for, 


agner 
Refrigerator, E. C. Kindrick 
Register, Dement & Hull ..... 

















Register, 1. 8S. Dement ...........++++ 
Register, SS eee 


lay, reverse current, E. M. 
peneceing, See one. F. C. dos Popes, 
Retort, Mr? s see est eens 
Revolvers, eutintee stop om 
Robe, invalid’s, E. Clark 








Rock drill, R. Binnie, Sr. ............. 


Roller. See Land roller. 


Rolling mill, P. M. Weber, reissue..... 







































Rolling tubular bodies or blanks, apparatus 


for crows, J. H. Nicholson ........ 
Roofing plate, H. Baden ............... 
Rotary engine, K. 4, A. say spam 
Rotary engine, A. — SPT ES 
me engine, ctinad’ ¢ylinder head, H. A. 


ng 029 
Rowing mechanism, bow facing, D. RB. Sheen 817,810 
Rubber soles on shoes, mechanism for mold- 


ing and vulcanizing, T. Miller...... 
Rudder, auxiliary, W. M. Taylor...... 
Se Se SS Rae 
Rule, bevel square, T. RaGB .cccces 


Safe or vault door anata machine, H. 
Salt shaker, C. R. Gilbert ............ 
Salts, making phenylglycin, Behaghel 

SE. vce nd cn bbevescdbcerscsose ts 
Sap receiving nee Eg. Rg MeKoy. 


Sash fastener, C. Seaman........ 
Sash opener, oe att x "2 Evan 


Sash trimming machine, M. E. McAfee. 
Saw dressing device, T. W. Roach..... 
Saw jointer, A. O. —— abana ceeoe 
Saw swage, 8. T. Lipsey ............. 
Sawing machine, Witeber & Harvey... 
Sewmill carriages, set works for, W. H 
.. SPP PPPERESCECSTCLOLELEPe eee 
DO, We RGD ic cos c cic ecksccesseves 


Scaffold, hangman's, J. C. Smith 


Scale, price, J. Hopkinson ............ 
Scoop, weighing, E. L. & A. L. Heizer... 
Scraper, H. P. Barker .......-..++..++ 
Seraper, land, 0, Stark ..........-+++- 
Sereening apparatus, H. L. Kent ....... 
Serew thread cutter, L. A. Westman... 
Serubber or brush, A. Thollander..... 
Seal, BB. J. BrooRs 2... scccceccveesss 
Seals of the bungs or other closures 


casks, device for protecting the, 


SID 0 Sie 000s chkto p09 heed 40 000s dem 
Seed cleaning machine, clover, T. M. Prine 
Self-heating can, G. 8. Jewett ......... 
Separator, G. A. Anderson ............ 






818,118 
818, 
818,216 


Separators, driving mechanism for centri- 


fugal, W. C. Hartmann ............ 
Sewage treating apparatus, M. V. Smith. 


Sewing cabinet, V. H. Bogardus...... 


817, 


$18,078 


Sewing machine thread measuring mechan- 


ism, boot and shoe, M. T. Denne... 
Shade fastening, window, G. A. Demo.. 
Sheet metal pipe, ——. H. Latimer. 
Shifter, Stearns & UR ks ccc cctaoees 


Ship construction, Ay Kidd rer 


, Seem aned device for, W. P. Clug- 












eygatory, 
ae ine ALOES dy ie: a 
ois — —. apace, q > 
a —— space, C. 
Silo J. EY ik itp a> aon «0 ; 
Sink RS ee FL & J. E. Hageman. 
Skirt marker, G. W. Frazier ... 
Slideway, spiral, W. H. Logan 
Smoke consumer, B. Haigh 
Snap, harness, M. D. Wood 
Snap hook device. harness, J. 
Snap switch, F. W. Sanford 
Snow melting machine, J. Ff. Blake 
Soap holder, C. H. Pinches ...... 











Seap holder, 8. Thornton, Jr. ......... 


and cornstalk eutter, P. C. 






Meredith 

Soldering machine, can, H. Diecks ..... 

Sole for shoes, antislipping removable, 
BE TID vs oo anes cediccesivecee 

Sound box, C. A. G. Pritchard ........ 



































































Sound reproducer or intensifier applicable 


to rapbs or gramophones, 





©. Be PRBBGOG «0 6.0te ode scccccqccuss 





Spark plug, B. W. Halistead. 
Speed indicator, R. Plummer 


























8. B 
Stacker head, 0. ¥- SPT eee 


Stacker, er Bartholomew, 


Step or mat, C. aie... 
Stone sawing machinery, A. G. 
Stool back rest, nT Kaze = 





Stool, milking, H. H. 8 
Stop motion for high ual Y enthhnan, w. 

RE RR Rr re | 818,159 
Stove draft attachment, cook, J. E. Thorelius 818,003 
Stud, dress and the like, T. 

DEN nth Big 04 Us tie-deey hcecastatese .- 818,087 
Suspenders, estan. A. Wardroper...... 818,317 
Switch receptacle, G. H. Metheany....... 818,387 
—— signal, Matz & Wozniewski........ 817,860 

ble. See Drafting table. 
Tablet machine punch holder, E. L. Rich- 

STM Or bins w¥an kb dés 9000 pescehes ene 818,194 
Take-up mechanism, N. Power ........... 818,04 
Ps Gh > CERNE? 9 5 cc vepecicecescaes - 818,088 
Telegraph system, M. J. Carpenter........ 818,145 
Te e exchanges, alarm fuse for, E. 

GET ES ANNs etka sans aond eedee 817,959 
onenenge multiple switchboard 

s ‘or, M. NS: 35-06% 00 ¥s0 + osknndtur 817,781 
——. exch an registering apparatus 

for, Wright Phot eaten an pe ages 818,068 


B. 
8,895, 17.896, 817,897, 817,952, 
Step joint. ng Bi SOROO -ccawecceseeese 








































Tele - \ aticiaaene, supervisory signal 






‘or, 
repeater, M. Gally .. 
services, metering of. 
¢. Souk 

casing, prism, M. Berger 
device, H. M. Pettit 


r 
F gaer ne machine, F. J. Wood 


Threshing machine, flax, H. H. “athe 
or, 


— machines, rotary beat 


ok Ff arr ype 


Tie a manufacturing seurctecant 
DUE FS a.ca pueden tect es.cn 69a 0m 


Se I sn wesicescvescese 





Tire, C Miller ae be et ae peer eee ; 8 — 
Tire, vehicle, W ens Re ae sbeebs sete 
Tire, =—, R. Sa Mckee ara 
res, read umatic, 
gear Beem pene Meiers 817,088 
Tool starting mechs nism, pneumatic, R. T. 
MGs LESSENS UE ad 0d caain'v 404 6n0 tres 
: vessels, means ca 
and. bandling, » ae Mertarey.. seee 818, 
Toy, C, W. Lanyon 818, 
Tor. R. Helmer 
Toy. pa 












818,015 
12,472 
817,796 





817,910 


817,913 








. 818,173 
818,119 




























Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. GEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE co.. 120 Culvert St., Cincinnati, 0. 

Lew Rateo ¢ te nicwel Plas ue Mogde Via 

Tick 1 ily A Mth 4th. Good 
return limit and Spares eat ag a3 arranging 

. pscualeniatiats 385, Broadway. } 4 fork City 











We mabe 4 


— 1,000 tight 
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Concrae, Reinforced Concrete 
Concrete Building Blocks 


Scientific American Sup; t 1648 contains an 
article on Concrete, Brysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate tests. 


Scientific American Supplement 1538 gives the 
proporition of gravel and sand to be used in 
concrete 


Scientific 1567, 1568, 
1568, ‘s70, = one we an elaborate dis- 
cussion by Lieut. Henry J. Jones of the 
various systems of reinforci concrete, con- 
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better has been published, 


Scientific American Supplement 907 contains an 
article by Spencer wherry in which prac- 
tical notes on the proper preparation of con- 
crete are given. 


Scientific American Supplements 1568 and 1569 
present a helpfal account of the making of 
concrete blocks by Spencer Newberry. 


Scientific American Supplement 1534 gives a 
critical review of te engineering value of 
reinforced concrete. 


Scientific American ts 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis- 

cussed and illustrated. 


Scientific American Supplement 1564 contains an 
article by Lewis . Hicks, in which the 
_— and defects of reinforced concrete are 
analy: 


Scientific American Supplement 1551 contains 
the principles of reinforeed concrete with 
Webp. practical illustrations by Walter Loring 
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Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin- 
ciples of suecess in concrete block manstac- 
ture, illustrated. 

Scientific American ne tg 1574 discusses 
steel for reinforced concrete 


Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley. 
Jr, on cement mortar and concrete, their 
Preparation and use for farm 
Paper exhaustively discusses 
Mortar and ngage by =e 





facing concrete, wa saw side- 
Walks, details a ~~ B.-.4 of reinforced 
concrete posts. 
Bach numb 0 
one amber of the Supplement costs 1 
A set of rs oontatat all 4 _atices 
above waentions will be —— Ae 
Order from your newsdealer or from 
: MUNN @ CO. 
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GOOD HEALTH 


ia largely guaranteed to those workers in water and 
damp places, such as engineers, overseers, miners, etc,, 
who take the precaution of always wearing 
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This number will contain articles on reinforced 
applications ; 





concrete and its 
concrete block machinery; concrete malig machinery ; 
applications of concrete in general. 

The information conveyed will be essentially practical. A special 
effort has been made to select those phases of the industry which will be 
of interest even to the man who is closely identified with it. 


Munn & Company, 361 Broadway, New York 
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Aprit 28, 





Scientific American 











WORN ALL OVER 
THE WORLD 
REFUSE ALL 
SUBSTITUTES 
OFFERED YOU 






















CUSHION 
BUTTON 


CLASP 


Lies Flat te the Leg— 
Never Slips, Tears nor 
Unfestens 


Gample pair, Silk 50c., Cotton 25c, 


Mailed on receipi of price. 
cveev GEO. FROST CO., Mekers 
WARRANTED Boston, Mess., U.S.A. 





ALWAYS EASY 


NEW YORK SCHOOL 
AUTOMOBILE ENGINEERS 
147 West seu on Street, ;* York City 
Under the direction of 


PROF. CHAS. LUCKE, M. E., Ph.D. 
Seheol of Engineers, Colambla Un iversity 


Departments include machioe tvol pr Hye shops. 
assembling and test sheets ome every ally ea motor; 
i d to 


ened ch all cx 
Bt eryup gis a NERS. 


ay 
SPEC AE” 


vilver’s Band saws 


20-in. Foot or Belt Power 
26-in. Belt Power 
32-in. Belt Power 
36-in. Belt Power 


ALSO 
Hub Bexing and Spoke Tengen 
Machines, Forges, Drills and 
“Ohie” Feed and En- 
silage Cutters 


rinndlletired vy 


THE SILVER MFG. CO. 
SALEM, OHIO 


us CS A 























CONCRETE MIXERS. 





are superior in outpat and ae ake gh ss ge ry 
other mixer made. The pal wvity mixes ‘he 


ceinent so thoroughly thes’a a y 
insured. The abseove of empiieneed parts and the 
double stre bo rae ys steel drum give great durability. 

The long discharge t and the low feed 





level permit the feeding and removal 
of the rete. The dram is 
and discharged while in 
withou 





tinuous Mixers for Hand, 
Horse aod Steam 

Write for catalog. 
Mekelvey Conerete 





Rules, yardaticks, 


Sheetings and — 
Mills 


ern 
Shells, shotgun, 


Soap, glycerin, 
Soaps, J. F. G. de 












e®e0e8 
BOYS! 


Can You Throw A Curve? 
I can teach you by mail how to 
throw $2 differens kinds and to have 
absolute control over them — Out- 
shoots, in-shoots, 86-8 hoots, 
Drops, and the “Spit-ball.”* 


8 
id 
@ Wy SYSTEM OF TEACHING BASE BALL. @ 
& 


is based Fi salentifec prine ote = the 


result o mee in 
nh ational. di 
Japt. Anson and Other noted teams. ad tJ 


Hite, RagtecionHhe 
@ Te KeWneDy, 504 ovve St., st. Louis, wo. @ 





tions atrictl 

sent irea. € co 
Patents 

special notice, rg 


Scientific 


A handsomely illustrated 


culation of an 
ear; four mon 
MUNN & Co, cetusten: ; 
FF 8t., Washington, 





Rugs, art squares, 


Sheetings and drills, 
Sheetings, shirtings, and drills, R. A. Suf- 
51 


measures, Chapin-Stephens Co.......... 61,545 
Salt, granular effervescent, H. K. Mulford 

Dy ctu saan Vege shapes s obs buede.cecdh sk 1,650 
Salves, Presto Pharmacal Co...........+++.. 51,620 
Sausages, B. Frankfeld & Co..........-.6+5 51,464 
Selesors, F. Koller & Co. .....cccsccscccevcs 51,5604 
Sewing machines, A. G. Mason ..........+. 51,531 
Shears and scissors, H. Clauss ............. 51 


ne #, 
. 


Easley Cotton Mills.... 51,521 
pen Weak tows sedis (hbhbegael 600, 51,668 
Austin Cartridge Co. ...... 51,543 


Ships’ logs, Thomas Walker & Son......... 51,572 
Shirt fronts and false shirt bosoms, Rever- 


Ce Ne OR, os kbc s bcacokecebmubna® 1,595 
Shirts, collars, and cuffs, New Columbia 

SS US ata Sees + 44s Ce Case bameewae 1,504 
Silver table, hollow, and flat ware, Woodside 

BORCHERT OG, . o/c cin cc be vcctwasredssecscocs & 430 
poten. shears, and sci issors, International Cut- 

Ee: OB. .cccckbeees su daveus seuweaaes toys 
Soap, N. K. Fairbanks Co........... 


Mulhens & Kropff.... 
Soap, perfumed, Eugene Rimmel .... 
Roussy de Sales 
Specific for neuralgia and rheumatism, Mel- 


See Bieiaw Bey cin 6s dace caweewsedéeccess Se 
Spices, Lehn & Fink ........000055> --++- 51,470 
Stone used for rubbing puspedes, natural, 

ames H. Rhodes & Co, .......6-0+s08 51,445 
Stoves and ranges and re para and parts 

therefor, Sill Stove Works............ 51,623 
Stoves, weating and cooking, aa Stove 

Works 51, 1,654 
Stoves, range *, ‘heaters, “furnaces, “and wee 

thereof, Richardson & Boynton Co... 51,570 
Suits, boys’, H. A. Seinsheimer ............ 51,538 
Suppositories, Dr. Pierre Chemical Co..... 51,636 
Tanning extract, Stamford Mfg. Co...51, 507, 51,508 
Tea, Sprague, Warner & Co, .....-.0-e0004 8 51,484 
Tin a terne plates, F wanneane Brothe re’ 

REDE SA ES 51,639 to 51,642 
Tobace co and smoking tobacco, piug chewing, 

BH. NM. Martin & Ca, .ccrccccecccccsess | 51,385 

Tobacco, any form of smoking or chewing, 
Nashville Tobacco Works vag.s>dennees Se 
Tobaceo, chew ing and emoking. R. Harris a 


ro. 
Tobacco, chewing tobacco, snuff, and tobacco 
extracts, smoking, Republic of France. 
Tobacco, smoking, Brittain Tobacco Works. 51.3 


Tobacco, smoking, Republic of France...... 51, as 
Tonie and general stimulant, Mellier Drug 

OR. caadancaedasnseb duns s00509s beseecee6 51,490 
Tonite be verage. non-alcoholic, Jno. Hinton.. 51,443 
Tonite beverages, sparkling, effervescent, 

Rumford Chemical Works ..........++ . $1,387 
Tonics and tissue builde 7 nutritive, H 

PED Saige vc eckdaneveresdwectes ‘ 51,658 
Trees, scions, cuttings, grafts, roots, ‘and 

stocks, peach, Texas Heseery Py cb aeie 51,486 
Trousers, I, L. Pearl & Co. ..... . 51,619 
Typewriting machines, Smith Premie r T vpe- 

WHAT COy osc ccccrccsscsecras 51,572 
Underwaists, ladies’ and ¢ ‘children’s, Warner 

Bros. Co. ‘ : PRS 
Varnishes, pre: ne rvative and ‘insulating, 

Standard Paint Co. .........-0ese-eenee & 51,456 
Violin strings, Lyon & Healy..........-.--. 51.371 


Waists, dresses, and suits, Rosenbaum Co.. 51,537 


Washboards, American Washboard Co...... 51,415 
Washing fluid, R. J. Yilliams ..... 51,411 
Water, mineral spring, Mountain ‘¥ a lley y 
| ere rerrr rr: 51,448 
Wheelbarrows and the parts the reof, Kil- 
bourne & Jacobs Manufacturing Co...... 51,568 
Whisky, Corning and Co. 4 
Whisky, Cahn, Co. § 


Whisky, Corning and Co. 


Whisky, J. & A. Freiherg.........--..-<0-. 1 51.527 
Whisky. A. P. Hotaling & Co. ..... ~oes 51541 
Whisky, L. J. Adier ........ 09+ > setoesiial 61,542 
Whisky, J. & A. Freiberg ......---6++004e ui 
Whisky, R. M. Rose Co. .......-..:0eccuee $1,571 
Whisky, 0. Taussig ......... 51,573 
Whisky, ee boc cende 51,577 
Whisky, Epstein OB kos cacvecccacsées 51,580 
Whisky, ©. J. Gallagher ...........6..0000- 51,583 
J , D. Kohn .. jase nego et hie 
» Mahan Supply C 0, 0 0'y'n0.04'¢.5 6 ann 
Wilmerding-Loewe Co..........+5. 1 51,602 
, Frensdorf & Brown .........-++++ 51,611 
y, Theobald and Son Co..........-+..- 51.628 
y, Eminence Distillery Co. ........... 51,087 
, Geo. Benz & Sons.......... 51,643. 561,644 
y, W. H. Jones & Co. ........ 51,656, 51,656 
Whisky, Mountain Distg. Co.......51,659 to 51,662 
Whisky, R. A. Splaine & Co...... 51,666 
Whisky. F. Westheimer & Sons......! Bi, 674, 51,675 
Wine, Italian Swias Colony...............- 51,421 
Woolen dress goods, J. Lonke...... .+eee. 03,588 
Worm destroyer or vermifuge, G. Ga. 
FS TOFFEE Oe CC COCR 51,508 
Wrerches, Whitman & Barnes Manufactur- 
$B COL oc vncrccccccevecnctevctovceccees 51,576 
LABELS 
pameehy for toilet paper, Seott Paper 
WR, kts 0.0 00 nba cnicnenk WORE? onS1 reed . 12,790 
sg Boardman’ s Putnam Coffee Java & Mocha,’ 
for coffee, W. Boardman & Sons Co.... 12,788 
“Champag Ginger Ale,”’ for ginger ale, R. 
WeaMR B OO. oo vvaeiss coaedonsecedscesees 12,786 
“Cry a Brand,” for sal-soda, John H. Voss 
eC Nepdnss Seagvidaknoems dete 6¥ 36estes 2,789 
“Pabrica de Tabacos, ‘igaros FExquisitos,"’ 
for cigars, Otis Lithograph Co. sodeseds 2,782 
“Fleming Shoe Machine Thread,"’ for shoe 
machine thread, Landis Machine Co. .... 12,792 
Ta Tablets,"’ for medicine, E. ?. 
Seuehph bas dheseeeepehesveeteesecn s 12,784 
Bae * “anti Kry for medicine, ¢ [ 
Esra vansebnugusscbneereshsbeash ss 12,785 
ay Herbs H T Tonic," for a tonic, x. Herbert 12,783 
“‘Imported,”’ for cigars, A. T. Kinney...... 12,78. 
“K-a-a-r-l,’ See varnish, Brooklyn. “Varnish 
BMP ae. CO. cccvaregesesesegercesscecsrs 12,794 
“Mirthfual Scoteh Whiskey.’ for Scotch 
whisky, Eider-Harrison (Co.........--.. 12,787 
‘“‘Nevoburna,”’ for fireproofing starch com- 
pound, J. W. Maxwell ............... 12,791 
be a Anti-Rust Enamel,’’ for enamel, J 
B. Grater B CO, cnccvccccccceccscocces 12,783 
; 
PRINTS. 5 
“Centennial Prize Medal," for malt liquors, 
J. Ruppert .....-cee cece cececresersceees 1,622 
“Men's Apparel,’ for men’s apparel, W. ©. 
TAO . on ocined enc ad cctsepaesbute seencede. 1,421 
“The Gem Folding Take-Up Twine and Paper 
Ba ~ yaar for twine holders, E. 0. 
WUIOR 6 nce ccs crevcrces sosesseeceverees 1,624 
Velvo,”’ ‘for a face massage cream, G, C. 
Kra@en oc ccc ccc ccccs vere resscsseees .. 1,623 


and matting made of 
grass twine, Oshkosh Grass Matting Co.. 51,533 
board measures, and | 


ou. Cotton 
© 51,525, 51,549 to 51,551 
51,607 to 51,600 





51, be 








number of the 
civen. Address 
or' 


going ler. For 
address 


A printed copy of the specification and drawing 
of any patent in the fost wi list, or any patent 
in print issued since 1863, will 
this office for 10 cents, provided the name and 
tent desired and the date be 


Canadian patents may 
ventors for any of the inventions named in the fore- 
terms and 
Muno & Co., 361 Broadway, New 


be furnished from 


& Co., 361 Broadway, New 

now he obtained by the in- 

further particulars 
York. 











SENSITIVE LABORATORY BALANCE. 
Hopkins. This 


By, “ rig h up to one 

ance Ww 1d 

quarter of a Postage stamp. The be made 

by any amateur skilled ip the use of tovia, o>! it will 
balai The article is accom- 


wate Ss aol led worki :] -~ 4.4 

ay) ¥ raw — 

en of the work. ‘This article is con rained ff SCIEN. 
1c AMERIC. Am SUPPLEMENT, No. 114 » Price 

cents MUXN & Co., 861 Broadway, New 


For 
York City. or any bookseller or newsdealer. 


nd gna wit turn apt 4 








Thirty years ago I 
made my first public 
appearance at the 
Centennial Ex posi- 
tion at Philadelphia. 
I was a stranger then. 
People took away 
specimens of my writ- 
ing as curiosities. 
Today everybody 
knows me and these 
specimens fill the 
mail cars. 

Every one of my 
thirty years has been 
a year of progress— 
both in quality and 
sales. The year 1906 
is emphasizing my 
supremacy—”y sales 
for the first quarter 
breaking all existing 
records. 

Today I am the 
oldest and still the 
newest. Not that I 
was first am I best, 
but that I am best 
am I first. I am the 
product of the second 
generation of Rem- 
ington artisanship. 
My New Models re- 
present the experi- 
ence of the old com- 
bined with the pro- 
gressiveness of the 
new. In my present 
form I embody all 
the qualities which 
have made me famous 
—plus improvements 
so fundamental as to 
create a new standard 
of typewriter work. 


Remington Typewriter 
New York and Everywhere 








An Executive 
Mechanic 
Wanted 


To organize and manage lerge farm 
| implement factory. Knowledge of the 
‘farm implement business desirable. 
‘For the man who can make good—and 
spend 12 to 14 hours a day to do it it 
|mecessary —this is one of the best 
| positions in the country. State age and 
l|experience. . Write in confidence to 
“« MECHANIC” 
First National Bank Buliding 
Room 1726 Chicago, Il. 





HEAT AXD LIGHT FROM MUNICIPAL 
AND OTHER WASTE 
By Jos. G. Buancn, 8.8, MB, 
for Munici 














~ SOCIALISM 


| The most important question of the day. Get posted. 
Read the greatest Socialist magazine in the world. 
- 900,000 circulation. Send We. silver for one year's trial. 


GAYLORD WILSHIRE, Editer 
“ Wilshire’s Magazine,” 800 Black Bidg., N. ¥. City 


FOR SALE 


150 Phonograph pring Metors. 
150 Revolving Counter Stools. 


1501 
co Dat Ca ces 
1814 E. 40th Street, N. E., CLEVELAND, on 


(SEs 


EWENT AnD ENGINEERING KEW of one a 
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New York Befting and 
Packing Co. 


LIMITED 


anufacturers of High Grade 


Rubber Belting 


Diaphragms, Dredging Sleeves, 


Emery Wheels; Air Brake, 
Steam, Suction and Garden 
Hose, etc., Mats, Matting, 
Interlocking Rubber Tiling. 


Also manufacturers of moulded 
rubber 


every description 


and special goods of 


Write for catalogue 


91-93 Chambers St., New York 


30Days Free Trial 


Your health and that of your children depends 
largely upon the purity of the water you drink 





You-4na-rr (THE WaTER). 


Water Cooler 


iF 
bi 


Ff 
34 





fl 


or 
caer weser caster 
Torn ‘nat cat ams 
penne 




















ThoPolix A, B, Daus Duplicator Co., Daag, 111 John 8t, Sew Tork 


“4 Carietron pt low est prices, Ratiroad 
‘e* or Stock made. 
i¢ies, inet Saf 


en, 
ines, cies, Touts, 6tc. ¥ 
Money, Lists Fre vs n. Chicago. tf. 


Toned Tools! Tools! 


3 is @ cloth-bound book of SO 
If you want to “know 
i all” about Tools you should 
book at once 








MONTGOMERY & CO. 
105 Pulton Street, N. Y. City 
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the right proportions. 
















Pitty 9 4 . : 

: PATTO Se Ss economical flange packing in ex- 
Ste. istence. 
Sh gs» Can’t blow Rainbow out. 
Ip For steam, air, hot or cold 
< water, acid and ammonia joints. 
. . . . 
i Beware of imitations. 
ie Look for the trade mark—the 
or PA ; N | Ss word Rainbow in a diamond in 
’ . 
vee '. The materials used in Sun-Proof Paint—zine, lead and silica, strictly pure linseed pack, ~— ponent ny thc 

oil and the best turpentine driere—make good paint when properly propor- the full length of each roll. 
On0 cwested ale te nt ane and mixed in specially con- 
e ; jun- i f ° 
ony ” yt =e existence depends om che pes RB grace Manu ed exclusively by 
- A - , 

re «, SI eee wt S| ae and a pretty (popteres RUBBER MFG. co. 
s s PATTON PAINT COMPANY We 4 
; Hh 4G 218 Lace STaRxeET 
weds® . MILWAUKEE, Wis, 
ee a fy f ° @ee 
ss ae ° os A MONEY MAKER 
4 ny rq y 3 5 r 4 ” “4 e ° 2 oliow Concrete ft Blocks 
7 ne r eo” 4 , ° . JA Fastest Sim 
d a Cif fied ff. e BY GW ty \ SAE. So A Sa THE PETTY JO 
ae ’ es es * re) 2) oe ee e e ; HN CO. 
£23422 A>’ ete] 9 AAS SIME 33 ee 3); sée2 a» teeth) 615 N. 6th Street, Terre Haute, inc. 


Tuat intimate intermix- 
ing so necessary to good paint 
cannot be produced by paddling, even 
though the right ingredients be used and in 


hand-mixed paints do not go as far nor wear as long as 



























That is why lead and oil 







red sheet packing. 





















STEAM USERS 


Ralndow Packing 


The original and only genuine 


AprRiL 28, 1904, 








The only effective and most 








































“<The Greatest” Pulverizing Machine 
in the World 


Used Wherever Portland Cement is Made 
OVER 3 PER CENT. OF THE PORTLAND CEMENT MANUFACTURED IN THE 
UNITED STATES TO-DAY IS GROUND IN THE GRIFFIN MILL. 








The Griffin Mill pulverizes more cement than the combined output 
of all other machines used for this purpose. 

“Thoroughly tested by continually successful and constantly increas- 
ing use during the past sixteen years. 

Portland Cement Clinker reduced from % ineh to required fineness 
in one operation, with no auxiliary apparatus. No other machine 
made will do this. 


Buy the GRIFFIN MILL and get the BEST. 
record from every standpoint. 


Send for Catalogue and full information. 
Bradley Pulverizer Company, 92 State St., Boston 


It holds the world 
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| Olds Gas Engines and Pintsch 
Suction Gas Producers are built in 
the same plant—engines 2 to 1,600 h. p. 
—producers 4 to 2,000 h. p. 

We know each complete plant (pro- 
ducer and engine) will run righ? before 
it leaves the factory, perfectly adapted 
to the coals you will use—operating 
costs are 1-3 to 1-5 of steam, 1-2 of 
gasoline—~adapted to all kinds of work. 

Send for detailed information applied 
to your requirements. 

OLDS GAS POWER CO. 


947 Chestnut St., Lansing, Mich. 
Formerly Olds Gasoline Engine Works 








BRISTOL'S 
RECORDING INSTRUMENTS. 
Pressure Gauges, Voowem Gauges. vo 

ermometers, make continuous records 
yw and Night. M4 JY for themselves, 
ery instrument fully guaranteed and 
sent on 30 days’ trial. if Send for Cata- 
log T and Speci thart. 
The Bristol Company. Waterbury. Conn. 
GOLD MEDAL, ST. LOUIS EXPOSITION. 











134 bp. engine only, $33.15 
3 h.p. engine only, 44.00 









™: 
Hanson & Van 


Newark. S. 
by St., 















































agroomene Motor isoe 


Always Right 

















GOODELL-PR°TT COMPANY 


onermenterbatiente a= 


y 300 excellent iustrations of 
Descriptions, 


accessories. 75 EB. Congress 

St. 
and concise. A perfect book on ; 95 Liberty Street, New York 
lect articles and ts on war- ‘The Bourse, Philadelphia 
Friant, shi orders and ‘The only builders of Auto Marine Engines 
Greenfield, Masa, iets 


The uncertainty of running is all taken out in the building. 


The 
tific lines of construction proven by practice to be correct. 

We take no chances and allow no guesswork to enter into their 
make- 


up. 
All materials are tested for soundness and strength on a testing 
machine and the engines warranted to do all we claim for them. 
We are making 10,000 Auto Marine Gasoline En- 
gines this year, manufacturing the motor complete from 
foundry to finished engine. not merely assembling made in 
various and that is why we are able to sell & 
' first-class motor with a guarantee at 
1% 4,P., $33.15. Engine only 
3H. P. will develop 4H. P., $44.00. Enginconty | 
Catalog with full information 1 to 20 H. P. 
‘Motors for the asking. 
AUTO MARINE CO, 





















































